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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms, ranches, and woodlands; in 
selecting sites for roads, ponds, buildings, 
and other structures; and in judging the 
suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All the soils of Adams County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs, Each sheet is numbered to corres- 
pond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The 
soil symbol is inside the area if there is 
enough room; otherwise, it is outside and 
a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units" can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the сара- 
bility classifications of each. It also shows 
the page where each soil is described and 
the page for the range site and windbreak 
suitability group in which the soil has 
been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes ean be 
developed by using the soil map and the 
information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 


have the same limitation or suitability. 
For example, soils that have a slight limi- 
tation for a given use can be colored groen, 
those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with 
formers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units, the range sites, and the windbreak 
suitability groups. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Use of the Soils for 
Wildlife and Recreation.” 

Ranchers and others can find, under 
“Management of the Soils for Range,” 
groupings of the soils according to their 
suitability for range, and also the names 
of many of the plants that grow on each 
range site. 

Foresters and others can refer to the 
section “Use of the Soils for Woodland 
and Windbreaks.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about 
how the soils formed and_how they are 
classified in the section “Formation and 
Classification of the Soils.” 

Newcomers in Adama County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be 
interested in the information about the 
county given in the section “General 
Nature of the County.” 
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SOIL SURVEY OF ADAMS COUNTY, NEBRASKA 


BY LARRY G. RAGON, SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE UNIVER- 
SITY OF NEBRASKA CONSERVATION AND SURVEY DIVISION 


DAMS COUNTY is in the south-central part of 

Nebraska It has a total area of 569 square 

miles, or 359,680 acres. Hastings, the largest town and 
county seat, is in the northeastern part of the county. 


‘Sate Agricelural Experiment Siaran at Lincoln 


Figure 1.—Location of Adams County in Nebraska. 


The county is in the Central Loess Plains section of the 
Great Plains. Most of the area is nearly level to low, roll- 
ing loess plains that are dissected by small drainageways. 
An area of sloping loess hills occurs along the Little Blue 
River valley in the southern part of the county. The rest 
of the county consists of undulating sandhills and nearly 
level bottom lands and stream terraces. Nearly all the soils 
are deep, and they formed in calcareous loess, eolian sands, 
or mixed silty and sandy alluvium. 

Farming in the county is based mostly on growing cash- 
grain crops and raising livestock. More than 75 percent of 
the acreage is cultivated, and 16 percent is in rangeland. 
Less than 1 percent of the county is in woodland and wind- 
breaks. The lack of seasonal rainfall makes irrigation from 
deep wells important in the county. About onc-fourth of 
the acreage in the county is irrigated. The principal irri- 
gated crops are corn and grain sorghum. Wheat, grain 
Sorghum, and alfalfa are the principal dryland crops. 
Livestock consists mainly of beef cattle and swine. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Adams County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 


had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
crops, the kinds of soil material and many facts about the 
soils. They dug many holes to expose soil profiles, A profile 
is the sequence of natural layers, or horizons, in à Soil; 
it extends from the surface down into the parent mate- 
rial that has not been changed much by leaching or by 
the action of plant roots. 

'The soil scientists made comparisons among the pro- 
files they studied. and they compared these profiles with 
those in eounties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soi? phase ате 
the categories of soil classification most used in a local 
survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for а town or 
other geographie feature near the place where a soil 
of that series was first observed and mapped. Hastings 
and Valentine, for example, are the names of two soil 
series, All the soils in the United States having the same 
series name are essentially alike in those characteristies 
that affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness. or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Holder silt loam, 3 to 7 percent slopes, 
is one of several phases within the Holder series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These pho- 
tographs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accur- 
ately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some kind that 
have been seen within an area that is dominantly of a 
recognized soil phase. 

1 


2 SOIL SURVEY 


Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of Adams County: soil complexes and undifferentiated 
groups. А 

А soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separatelv on the soil map. Each area of a 
complex contains some of each of the two or more dom- 
inant soils, and the pattern and relative proportions are 
about the same in all areas. Generally. the name of a soil 
complex consists of the names of the dominant soils. 
joined by a hyphen. Hersh-Kenesaw complex, undulating, 
is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. Ап area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. Lex and Alda soils is an undif- 
ferentiated group in this county. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil series. 
These places are shown on the soi) map and are described 
in the survey, but they are called land types and are 
given descriptive names, Silty alluvial land is a land type 
in this county. 

While а soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
Tor engineering tests. Laboratory data from the same 
kinds of soil in other places are also assembled. Data 
on yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when used as 
a growing place for native and cultivated plants, and as 
material for structures, foundations for structures, or 
covering for structures. They relate this behavior to prop- 
erties of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind 
of soil. and they relate this to the slow permeability of 
the soil or a high water table, They see that streets, road 
pavements, and foundations for houses are cracked on 
a named kind of soil, and they relate this failure to the 
high shrink-swell potential of the soil material Thus, 
they use observation and knowledge of soil properties, 
together with available research data, to predict limita- 
tions or suitability of soils for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set up trial groups of soils. They test these groups by 
further study and by consultation with farmers, agron- 
omists, engineers, and others. They then adjust the groups 
according to the results of their studies and consulta- 
tion. Thus, the groups that are finally evolved reflect up- 
to-date knowledge of the soils and their behavior under 
current methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Adams County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur 
in another, but in a different pattern. 

А. map showing soil associations is useful to people 
who want a general idea of the soils in а county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
certain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a 
wildlife area, or in planning engineering works, recre- 
ational facilities, and community developments. It is not 
a suitable map for planning the management of a farm 
or field, or for selecting the exact location of a road, build- 
ing. or similar structure, because the soils in any one as- 
sociation ordinarily differ in slope, depth, stoniness, drain- 
age, and other characteristics that affect their manage- 
ment. 

The soil associations in Adams County are discussed 
in the following pages. The terms for texture used in 
the title for several of the associations apply to the 
texture of the surface layer. For example, in the title 
of association 6, the words, “silty and loamy” refer to 
the texture of the surface. layer. 


1. Hastings-Holder association 


Nearly level to moderately sloping, deep, silty soils on 
uplands 

This association consists of well-drained soils on loess 
plains, The area of this association is 153,580 acres, or 
about 42 percent of the county. 

Hastings soils make up 47 percent of this association; 


Holder 5011 pergent; and minor soils, the remaining 
16 percent (fig. 2). ' 


Hastings soils are nearly level. They have a surface 
layer of dark grayish-brown silt loam. Their subsoil is 
mainly grayish-brown and brown heavy silty clay loam. 
The underlying material is very pale brown, calcareous 
loess of silt. loam texture. 

Holder soils are nearly level to moderately sloping. 
They generally have a surface layer of gray and dark- 
gray silt loam, Their subsoil is mainly grayish-brown 
light silty clay loam. The underlying material is light 
gray, calcareous loess of silt loam texture. In severely 
eroded areas. the surface layer is commonly grayish- 
brown silty clay loam. 

Minor soils of this association are the Hord, Butler, 
Fillmore. and Hobbs series. Hord and Butler soils are 
nearly level and are on uplands. Fillmore soils are in 
depressions on the uplands. Hobbs sotls are on the bot- 
toms of draws in the uplands and are occasionally flooded. 

This association is mostly cultivated. About one-third 
of it is irrigated. Wheat, grain sorghum, corn, and alfalfa 
are the main crops. The native areas support stands of 
mid and short grasses, Controlling erosion, maintaining 
soil tilth and fertility, and conserving moisture are the 
main concerns of management. Farms are mostly of the 
cash-grain type, but farmers use some of the grain to 
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Figure 2.—Typical pattern of soils and underlying materials in association 1. Severely eroded Holder soils are mostly along drainage- 
ways on uplands. 


fatten livestock, Nearly all farms have access to good 
gravel or hard-surface roads. 
2. Hastings-Crete association 


Nearly Геге! to gently sloping, deep, silty soils on uplands 


s association consists of well drained and moder- 
well drained soils on loessal uplands. The area of 
ssociation is about 30,500 acres, or 8 percent of the 


county. 

Hastings soils make up TO percent of this association: 
Crete soils, 15 percent: and minor soils, the remaining 
15 percent. 


Hastin are nearly level to gently sloping. They 
sh-brown silt loam surface layer. Their 
subsoil is mainly grayish-brown and brown heavy silty 
clay loam. The underlying material is very pale brown, 
calcareous loess of silt loam texture. 

Crete soils are nearly level. They have a surface layer 
of grav and dark-gray silt loam. Their subsoil is mainly 
grayish-brown silty clay. The underlying material is light 
gray, calearcons loess of silt loam texture. 

Minor soils of this assoriation are the Holder. Butler. 
Fillmore, Scott. and Hobbs soils. Holder soils are moder- 


ately sloping to strongly sloping ара are along the sides 
of drainageways on uplands. Butler soils are nearly level. 
Fillmore and Seott soils are in upland depressions. Hobbs 
soils are on the bottoms of draws in the uplands and are 
occasionally flooded. 

Most of the acreage in this association, is cultivated. 
About two-fifths of the association is irrigated. Wheat. 
grain sorghum, corn, and alfalfa are the main crops. 
The small acreage that is in native grass supports stands 
of mid and short grasses. Controlling erosion, maintain- 
ing good soil tilth and high fertility. und conserving soil 
moisture are the main concerns of management. Farms 
are mostly of the eash-grain type, but farmers use some 
of the in to fatten livestock. Nearly all farms have 
uccess to good gravel or hard-surfaced roads. 


3. Kenesaw-Coly association 

Nearly level to steep, deep, silty soils on uplands 
association consists of well-drained to somewhat 
excessively drained soils on loessal uplands. Much of it 
is hummocky. The area of this association is abont 65,100 
acres, or 18 percent of the county. 


4 SOIL SURVEY 


Kenesaw soils make up 80 percent of this association; 
Coly soj ent; and minor soils, the remaining 12 
percent 

Kene are nearly level to moderately sloping. 


They have a grayish-brown silt loam surface layer. The 
underlying material is light-gray, calcareous loess of silt 
loam texture. 

Coly soils are strongly sloping to steep and are on the 
sides of drainageways on uplands. They have a thin sur- 
face layer of dark grayish-brown silt loam. This is un- 
derlain by very pale brown, caleareous loess of silt loam 
texture. 

The minor soils of this association are the Hersh and 
Rusco soils and Silty alluvial land. Hersh soils formed 
in eolian sands on uplands. Rusco soils are in low areas 
or shallow depressions. Silty alluvial Јара is on bottom 
lands along the major drains and is frequently flooded. 

Most areas of the soils in this association are cultivat- 
ed. About one-fifth of the association is irrigated. Wheat, 
grain sorghum, corn, and alfalfa are the major crops. 
Controlling water erosion and soil blowing on the irregu- 
lar, hummocky topography and improving soil tilth and 
maintaining high fertility are concerns of management. 
Conserving soil moisture is a concern under dryland man- 
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agement. The arcas of native grass support mid and 
short grasses. Farms are mainly of the cash-grain type, 
but farmers use some of the grain to fatten livestock. 
Nearly all farms in the area have access to good gravel 
or hard-surface roads. 


4. Holder-Geary-Coly association 
Moderately sloping to steep, deep, silty soils on uplands 


This association consists of well-drained to somewhat 
excessively draincd soils on the sides of intermittent drain- 
ageways. It occurs on breaks of the along the 
Little Blue River and its tribntaries| (fig. 4)| and along 
the West Fork of the Big Blue River. > Toessal uplands 
are deeply dissected by the streams, which give the areas. 
a rolling topography. The area of this association is 
about 52,500 acres, or 15 percent of the county. 

Holder soile make up 54 percent of the association; 
Geary soils, 20 percent; Coly soils 9 percent; and minor 
soils. the remaining 17 percent. 

Holder soils are moderately sloping to strongly slop- 
ing. They have a surface layer of gray and dark-gray silt 
loam in uneroded arcas, and commonly of grayish-brown 
light silty clay loam in severely eroded areas. Their sub- 


Figure 3.—Typical pattern of soils and underlying materials in associations 3 and 5. 


ADAMS COUNTY, NEBRASKA 5 


222 
аги RIVER 


Figure 4.—Typical pattern of soils in associations 4 and 6. 


soil is mainly grayish-brown light silty clay loam. The 
underlying material is light-gray, caleareous loess of 
silt loam texture. 

Geary soils are moderately sloping to steep. These soils 
have a surface layer of dark grayish-brown silt loam in 
uneroded areas, and commonly of brown silty clay loam 
in eroded areas. Their subsoil is mainly brown silty clay 
loam. The underlying material is light-brown, calcareous 
loess of silty clay loam texture. 

Coly soils are steep. They are on the sides of intermit- 
tent drainageways. They have a thin surface layer of 
dark grayish-brown silt loam, The surface layer is under- 
lain by very pale brown, caleareous loess of silt loam 
texture. 

The minor soils of this association are the Hobbs, 
Hastings, and Hall soils. ITobbs soils are on the bottom 
of draws in the uplands and are occasionally flooded. 
Hastings and Hall soils are nearly level and are on ridge- 
tops between the drainageways. Breaks-Alluvia] land com- 
plex and Silty alluvial land are along some of the major 
drainageways. 

The acreage in this association is used mostly for cul- 
tivation. but about 20 percent of it is in native grass. 
The soils in cultivated areas are mostly dryfarmed, but 
a few areas of the nearly level to gently sloping soils on 
ridgetops are irrigated, Wheat, grain sorghum, and alfal- 
fa are the major crops grown. The main limitations of 


this soil association are surface runoff and soil erosion. 
Maintaining high soil fertility and conserving moisture 
are the main concerns of management. The areas of na- 
tive grass support stands of mid and short grasses. Farms 
in this association are a combination of the cash-grain 
and livestock types. Nearly all farms have access to good 
gravel or hard-surface roads. 


5. Valentine-Thurman association 


Undulating to rolling, deep, sandy soils on uplands and 
stream terraces 


ssively drained and 
somewhat excessive that formed in sand 
deposited by wind These soils are com- 
monly referred to as the Sandhills. The areas of this as- 
sociation is about 14,300 acres, or 4 percent of the county. 

Valentine soils make up 76 percent of the association; 
Thurman soils, 10 percent; and minor soils, the remain- 
ing 14 percent. 

Valentine soils are rolling. They have a thin surface 
layer of grayish-brown loamy fine sand. The underlying 
material is pale-brown fine sand, 

Thurman soils are undulating and are.on stream ter- 
races and uplands. They have a surface layer of dark 
gray loamy fine sand. The underlying material is very 
pale brown loamy fine sand. 
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The minor soils of this association are the Inavale and 
Hersh soils, Inavale soils are nearly level to gently sloping 
and are on bottom lands along major streams aud small 
drains in the sandhills. Hersh soils are on the uplands 
near the edge of the Saudhills. 

About 50 percent of this association is in native grass 
and is used for grazing. These areas support stands of 
mid and tall gra Most of the rest of the association 
is cultivated. Grain sorghum. corn, wheat, and alfalfa 
are the main erops. Control of soil blowing, maintaining 
high fertility, and conserving moisture are the main con- 
cerns of management im cultivated areas. 

Only a few farmsteads are in this association. Gener- 
ally, they are near the edge of the Sandhills, and the farms 
include other land that is more snitable for cultivation. 
Most of these farms are used for combined ranching and 
farming. Sandhills are mostly owned and used by farm- 
ers and ranchers who live outside this association, Good 
gravel roads are very few. Trails are on some section lines. 


6. Hord-Cass-Hobbs association 
Nearly level to gently sloping, deep, silty and loamy soils 
on stream terraces and bottom lands 


This association consists of well-drained soils on bot- 
tom Jands und stream terraces along the Little Blue River 
and its major tributaries. ‘The soils formed in sil 
vium or mixed loess and alluvium on stream terraces 
in alluvium on bottom lands[(sce fig. 4. p. 3).] After 
heavy rains. more than 75 percent of the acreage on the 
bottom lands is subject to flooding. The area of this as- 
sociation is about 21.500 acres, or 6 percent of the county. 

Hord soils make up 31 percent. of the association; Cass 
soils, 21 percent; Hobbs soils, 20 percent; and Silty allu- 
vial land and Dreaks-Alluvial land complex. the remain- 
ing 28 percent. 

Hord soils are on stream terraces. They have a surface 
layer of gray and dark-gray silt loam and a subsoil of 
dark-gray and gray silt “loam. The underlying material 
is light brownish- gray mixed loess and alluvium or allu- 
vium of silt loam texture. 

C soils are оп bottom lands. They have a surface. 
layer of gray and dark-gray loam or fine sandy loam. The 
underlying material is gr i vish-brown and light brownish- 
gray fine sandy loam that is stratified with silt loam to 
fine sand, After heavy rains. 85 percent of the acreage 
of the Cass soils is subject to flooding. 

Hobbs soils are on bottom lands. They have a silt loam 
surface layer. 8 to 4 fect thick, that is grayish brown in 
the upper part and dark gray or very dark gray in the 
ower part. The underlying material is light brownish- 
gray alluvium of silt loam | texture. About 70 percent of 
tlie acreage of TTobbs soils is subject to flooding. 

Miscellaneous land ty pes make up the rest of this as- 
sociation, Silty alluvial land is along the major streams 
and consists of bottom lands and channels that are sub- 
ject to frequent and severe flooding. Breaks-Alluvial land 
complex occurs along streams that drain into the Little 
Blue River. These areas are not suitable for cultivation. 
About one-half the acreage in this association is cul- 
tivated. Nearly 40 percent ‘of the cultivated acreage is 
irrigated. Wheat. grain sorghum. alfalfa. and corn are 
he main crops. T he areas of native grass support stands 
of tall. mid, and short grasses. Some of the areas that 
ате subject to flooding along the Little Blue River have 
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been reseeded to warm-season native grasses. Most of the 
wooded areas in the county are in this association. Flood- 
ing is the main limitation. The farms are generally а 
combination of the cash-grain and livestock types. Most 
farms have access to good gravel roads. 


7. Anselmo-Meadin association 


Nearly level to gently sloping, deep and shallow, loamy 
soils; over sand and gravel; on stream terraces 

This association consists of well-drained to excessively 
drained soils on the Platte River terrace, These soils are 
deep and shallow over sand and gravel. They formed in 
alluvium. In some areas the alluvium has been reworked 
by the wind. The area of this association is 3,300 acres, 
or about 1 pereent of the county. 

Anselmo soils make up 56 percent of the association; 
Meadin soils, 20 percent; and minor soils, the remaining 
24 percent. 

Auselmo soils have a surface layer of light brownish- 
gray and grayish- brown loam or fine sandy loam. Their 
subsoil is “pale- -brown fine sandy loam. The underlying 
material is light-gray sand. 

„айт soils have п dark- gray sandy loam surface lay- 

. 'These soils are only 10 to 20 inches thick over mixed 
аге sand and gravel. 

Minor soils of this association are the Kenesaw, Val- 
entine, and Thurman soils. Kenesaw soils are nearly level 
and are on stream terraces, Valentine and Thurman soils 
are in the highest parts of the landscape. 

About 75 percent of the acreage in this association is 
cultivated. Nearly 50 percent of the acreage is irrigated. 
Wheat. grain sorghum, corn. and alfalfa are the main 
crops. The Meadin soils are in native ¢ grass and support. 
stands of tall, mid. and short grasses. Conserving mois- 
ture and maintaining high fertility are the main con- 
cerns of management, Soil blowing is a hazard in the 
sandy areas that are cultivated. Farms are a combina- 
tion of the cash-grain and general livestock types. Near- 
ly all farms have access to good gravel roads. 


8. Platte-Lex-Alda association 

Nearly level to gently sloping, shallow and moderately 
deep, silty and loamy soils; over sand and gravel, 
bottom lands 

This association consists of somewhat poorly drained 
soils on bottom lands of the Platte River. These soils 
formed in loamy and sandy alluvium and are shallow to 
moderately deep over sand and gravel. The area of this 
association is about 1.600 acres, or less than 1 percent. of 
the county. 

Platte soils make up 60 percent. of the association; Lex 
and Alda soils, 22 perceut ; and minor soils, the remaining 
18 percent. 

Platte soils are shallow to mixed sand and gravel. They 
have a dark-gray. caleareous loam surface layer that is 
underlain by mottled. light-gray, ealeareous very fine 
sandy loam. Mixed sand and gravel are at a depth of 10 
to 20 inches. A water table fluctuates betwen 2 and 6 feet 
below the surface. 

Lex and Alda soils are moderately deep to mixed sand 
and gravel and are intermingled. Lex soils have a gray 
ish-brown and gray silt loam surface layer. The under- 
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lying material is light brownish-gray silt loam that grades 
to mixed sand and gravel at depths between 20 and 40 
inches. Alda soils have а gray and dark-gray Joam sur- 
face layer. The underlying material is light-gray fine 
sandy joam. Coarse sand and gravel are between the 
depths of 20 and 40 inches. Lex and Alda soils are са1- 
eareous at or near the surface, The water table is at a 
depth of 2 to 6 feet. 

Cass soils. the only minor soils in this association, are 
nearly level and are on the highest bottom lands. River- 
wash is a land type that occurs along the South Channel 
of the Platte River. 

About 65 percent of this association is cultivated, most 
of which is irrigated. Wheat. grain sorghum, corn, and al- 
falfa are the main crops. In places the high water table 
causes the soils to warm up slowly in spring. Wetness 
delays spring planting in some year Good internal 
drainage needs to be established for irrigation. The re- 
maining 35 percent of this ociution is in native grass 
and is used for grazing or is cut for hay. These areas 
support stands of mixed native grasses, The main con- 
cerns of management in this association are wetness in 
spring and the low available water capacity of the 
soils. Farms are a combination of the eash-grain and 
livestock types. All farms have access to good gravel 
roads. І 


9. Crete-Hastings association 
Nearly level, deep, silty soils on uplands 

This 
and well drained 
this association is 
county. 

Crete solls make up 65 percent of the association; Has- 
tings soils, 9 ‘cent; and minor soils, the remaining 
15 percent 

Crete soils have a surface layer of gray and dark-gray 
silt loam. Their subsoil is mainly grayish-brown silty 
clay. The underlying material is light-gray, calcareous 
loess of silt loam texture. 

Hastings soils ате dominantly nearly level and on up- 
lands. They have a surface layer of dark gray ish-brown 
silt Joam. Their subsoil is mainly grayish-brown and 
brown heavy silty clay loam. The underlying ma erial is 
very pale brown, caleareous loess of silt loam texture. 

The minor soils of this association are the Holder, Fill- 
more. Scott, and Hobbs soils. Holder soils are moderately 
sloping to strongly sloping and are on the side slopes of 
upland drainageways. Fillmore and Scott soils occur in 
depressions of the uplands. Hobbs soils ave on the bot- 
toms of draws in the uplands and are occasionally flooded. 

Most of the acreage in this association is cultivated. 


sociation consists of moderately well drained 
ils that formed in loess. The area of 
about 17.200 acres, or 5 percent of the 


Figure 5.—Typical pattern of soils and underlying materials in association 9. 
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About 40 percent of the association is irrigated. Wheat, 
grain sorghum, corn, and alfalfa are the main crops. 
The areas of native grass support stands of mid and short 
grasses. The main concerns of management in this авво- 
ciation are maintaining high fertility and conserving soil 
moisture. Water erosion is a hazard where slopes are 
moderate to strong. Farms are of the cash-grain type, 
but farmers use some of the grain to fatten livestock. 
Nearly all farms have access to good gravel or hard- 
surface roads, 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in Adams County. Each soil series is described in de- 
tail, and then, briefly, each mapping unit in that series. 
Unless it is specifically mentioned otherwise, it is to be 
assumed that what is stated about the soil series holds 
true for the mapping units in that series. Thus, to get 
full information about any one mapping unit, it is neces- 
sary to read both the description of the mapping unit 
and the description of the soil series to which it belongs. 

An important part of the description of each soil series 
is the soil profile, that is, the sequence of layers from the 
surface downward to rock or other underlying material. 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The 
second is much more detailed and is for those who need 
to make thorough and precise studies of soils. The pro- 
file described in the series is representative for mapping 
units in that series. If the profile of a given mapping 
unit is different from the one described for the series. these 
differences are stated in describing the mapping unit, 
or the differences are apparent in the name of the map- 
ping unit. Color terms are for dry soil unless otherwise 
stated, 

As mentioned in the section “How This Survey Was 

Made." not all mapping units are members of a soil 
series, Riverwash, for example, docs not belong to a soil 
series; nevertheless, it is listed in alphabetic order along 
with the soil series. 
Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each descrip- 
tion of a mapping unit are the capability unit. range site, 
and windbreak suitability group in which the mapping 
unit has been placed. The page for the description of 
cach capability unit. range site, and windbreak suitabili- 
tv group can be learned by referring to the “Guide to 
Mapping Units" at the back of this Survey. 

The acreage and pri ipnate extent of each mapping 
unit are shown in| table I.] Many of the terms used in 
describing soils can be found in the Glossary. and more 
detailed information about the lerminology and methods 
of soil mapping сап be obtained from the Soil Survey 
Manual (5). j 


The names of some soils 
are unlike those appearing 
of adjacent counties, This 
cepts of soil series in the a 


described in this publication 
in recently published surveys 
is because of change in con- 
pplication of the soil classifi- 


cation system. For some series, the profile selected as rep- 


Italie numbers in parentheses refer to Literature Cited. p. 77. 


resentative has one or more features outside the defined 
range of characteristies. In these instances, a reference 
is made to explain how the soil differs. Unless otherwise 
stated, the profiles have characteristics that are within 
the defined range of the series. 

Some soil boundaries and soil names may not match 
those of adjoining areas in adjacent counties, This is be- 
cause of changes in slope groupings, combinations of 
mapping units, or correlation procedures that were used 
in classifying and mapping the soils. 


Alda Series 


The Alda series consists of moderately deep, somewhat 
poorly drained soils that formed in recent alluvium and 
are 20 to 40 inches deep over coarse sand and gravel. 
"These are nearly level soils on bottom lands of the Platte 
River valley. The water table fluctuates between depths 
of 2 and 6 feet. ` 

In a representative profile the surface layer is loam 
about 13 inches thick. The upper 8 inches has been dis- 
turbed in tillage and is gray; the lower 5 inches is dark 
gray. Lime is at the surface in most places. Below the sur- 
face layer is a transitional layer of light-gray fine sandy 
loam about 6 inches thick. Tt is soft when dry and very 
friable when moist. Tt has reddish-brown mottles. The 
underlying material, to a depth of about 26 inches. is 
light-gray loamy sand that has reddish-brown mottles. 
Below this is white coarse sand and gravel. 

Alda soils have moderately rapid permeability in the 
upper part of the profile and very rapid permeability in 
the underlying coarse sand and gravel. The available 
water capacity is low. Natural fertility is medium to 
low, and organic-matter content is moderate. 

Most arcas of these soils are cultivated. Wetness limits 
crop growth in some seasons, but the water table pro- 
vides subirrigation in drier seasons, These soils are 
dronghty in dry years. They respond well to irrigation. 
If they are leveled for gravity irrigation, the coarse-tex- 
tured material is exposed in places. Areas in native grass 
are used for grazing or hay. These soils are suited to 
growing trees for windbreaks and to use by wildlife. 

In this county Alda soils are mapped only in an un- 
differentiated group with Lex soils. 

Representative profile of Alda loam in an area of Lex 
and Alda soils, 0.2 mile south and 25 feet cast of the 
northwest corner of sec, 7, T. 8 N., R. 19 W.: 

Ар—0 to 8 inches, gray (10YR 5/1) loam, very dark gray 
10YR 3/1) moist; weak, fine, crumb structure; soft, 
very friable; strong effervescence; moderately alka- 
line; abrupt, smooth boundary. 

A12—8 to 13 inches, dark-gray (10YR 4/1) loam, very dark 
gray (10YR 3/1) moist; weak, medium, subangular 
blocky structure parting to weak, medium, granu- 
lar; soft, very friable; strong effervescence; moder- 
ately alkaline; clear, smooth boundary. 

AC—13 to 19 inches, light-gray (10YR 7/2) fine sandy loam, 
grayish brown (10YR 5/2) moist; few, fine, promi- 
nent, reddish-brown (SYR 5/4) mottles; weak, 
coarse, subangular blocky structure parting to 
single grained; soft, very friable; slight efferves- 
cence; a few pebbles; moderately alkaline; gradual, 
smooth boundary. 

C1—19 to 26 inches, light-gray (10YR 7/2 loamy sand, light 
brownish gray (10YR 6/2) moist; common, fine, 
distinct, reddish-brown (5YR 5/4) mottles; single 
grained; loose; a few pebbles: mildly alkaline; 
clear, smooth boundary. 
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TABLE l.—Approzimate acreage and proportionate extent of the soils 


Soil Acres | Percent Soil Acres | Percent 
Anselmo fine sandy loam, terrace, 0 to 1 per- Holder silt loam, 7 to 11 percent slopes. - 5, 530 1.5 
589 0.2 || Holder silt loam, 3 to 7 percent slopes, eroded-- 13, 785 3.8 
Holder silty clay loam, 3 to 7 percent slopes, | 
499 ob (rely eroded 9, 551 2.6 
1, 042 3 ty clay loam, 7 to 11 percent slopes, 
lluvial land comple 1, 284 ‚8 15, 242 4.2 
tloam...... 3, 988 1.1 || Lord silt loam, 0 to 1 percent slope: 10, 850 3.0 
Cass fine sandy loam | 898 .3 || Hord silt loam, terrace, 0 to 1 percent slop 5, 510 1.5 
Cass loan 455 .1 || Hord silt Joam, terrace, 1 to 3 percent slopes 1, 076 .3 
Cass loam, осе; 1 3, 333 .9 || Inavale loamy fine sand 943 3 
ilt loam, 7 to 11 percent slopes 923 3 le fine sandy loam _-_.. — 568 2 
у silt loam, 11 to 31 percent slop 9, 295 2.6 || Kenesaw silt loam, 0 to 1 per slopes 20, 943 5. 8 
Crete silt loam... 15, 990 4.4 | Kenesaw silt loam, 1 to 3 percent slope 22, 452 6.3 
Fillmore silt loam- -| 3,211 .9 | Kencsaw silt loam, 3 to 7 percent slope: 7, 280 2.0 
t loam, 3 t I nt s E 441 `1 ; Kenesaw silt loam, terrace, O to 1 percent slope 2, 089 ‚6 
дев t loam, 7 to LL percent slopes Е 498 ‚1 |, Lex and Alda soils 345 1 
Geary silt loam, 11 to 31 percent slope -| 6,1901 1. 7 Marsh....---.---------- 248 1 
Geary silty clay loam, 3 to 7 percent slopes, Meadin sandy loam 630 .2 
eroded - 1, 374 .4 || Platte loam. 953 .6 
Geary silty clay loam, 7 to 11 percent slopes, : River wash. 132 @) 
eroded. - -| 2,282 .6 || Rough broken land, loi 491 s 
Hall silt loam- - 0, 431 1.8 || Rusco silt Joam- 262 853 .2 
Hastings silt loam, 0 to 1 percent slop -| 91, 237 25.3 || Scott silt loam. - 903 .2 
Hastings silt loam, 1 to 3 percent slop .| 8,932 2.3 Silty alluvial land 6, 113 1.7 
Hastings silt loam, thin solum variant. _ .| 8,110 .9 || Spoil banks =e 148 [9] 
Hersh fine sandy loam, 3 to 7 percent slog 1,377 .4 || Thurman-Valentine loam: sands, undulat- 
Hersh-Kenesaw complex, undulating T 410 1 ISS m 1, 726 .5 
Hobbs silt loan - 2, 450 7 Valentine loamy fine sand, rolling 10, 514 | 2.9 
Hobbs silt loam, occasionally flooded- 1.9 Streams and ponds- -- - 1,351 NEL 
Holder silt loam, 0 to 1 percent slopes 5.2 Gravel pits and quarries 85 Q) 
Holder silt loam, 1 to 3 percent slopes 23, 115 6.4 
Holder silt loam, 3 to 7 percent slopes ------ 4, 596 1.3 100. 0 
! Less than 0.05 percent. 
Anselmo soils have moderately rapid permeability. Or- 


IIC2—26 to 60 inches, white (10YR 8/2) coarse sand and 


gravel, light brownish gray (10YR 6/2) moist; 


single grained; mildly alkaline. 


The A horizon is 10 to 18 inehes thick. It ranges from fine 
sandy loam to silt loam, but loam is most common. It is 
dark gray to grayish brown, The AC horizon is fine sandy 
loam or sandy loam 4 to S inches thick. The ACG and Сі 
horizons range from gray to very pale brown, The C1 horizon 
is stratified with fine sandy loam to sand. Coarse sand and 
gravel are at depths between 20 and 40 inches. 

Alda soils are near Platte and Lex solls. They are deeper 
over coarse sand and gravel than Platte soils. Alda soils 
have а coarser textured AC horizon than Lex soils, and they 
typically have a coarser textured C1 horizon than those 
soils. 


Anselmo Series 


The Anselmo series consists of deep, well-drained 


soils that formed in loamy and sandy alluvium or in 
alluvium that has been reworked by wind. These soils 
mainly осепру stream terraces along Sand and Cotton- 
wood Creeks and in the valley along the Platte River. 
Slopes range from 0 to 3 percent. Some areas are hum- 
mocky. 


In a representative profile the surface layer is fine 


sandy loam about 10 inches thick. The upper part is light 
brownish gray, and the lower part is grayish brown. The 
subsoil is pale-brown fine sandy lonm about 20 inches 
thick, Tt is soft when dry and very friable when moist. 
The underlying material is light-gray sand that is strati- 
fied with fine sandy loam and loamy fine sand. Lime is 
at a depth of about 30 inches. 


ganic-matter content is moderately low, and natural fer- 
tility is medium. Available water capacity is moderate. 
Most areas of the Anselmo soils are cultivated. The 
soils tend to be somewhat droughty under dryland man- 
agement, but they respond well to irrigation. Areas in 
nitive grass are used mostly for grazing. These soils are 
well suited to trees in windbreaks and to use by wildlife. 
Representative profile of Anselmo fine sandy loam, ter- 
race, 0 to 1 percent slopes, 0.2 mile south and 400 feet 
west of the northeast corner of see. 7, T. 7 N., R. 12 W.: 

Ap—0 to 5 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, very dark grayish brown (10ҮБ 3/2) 
moist; weak, fine, crumb structure; soft, very fri- 
able; neutral; abrupt, smooth boundary. 

A19—3 to 10 inches, grayish-brown (10Ү 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak, coarse, subangulnr blocky structure parting 
to weak, medium and fine, granular; soft, very 
friable: neutral; abrupt, smooth boundary. 

B—10 to 30 inches, pale-brown (10YR 6/3) fine sandy loam, 
grayish brown (10YR 5/2) moist; weak, coarse, 
subangular blocky structure parting to single 
grained; soft, very friable; mildly alkaline; abrupt, 
smooth boundary. 

IIC—30 to 60 inches, light-gray (10YR 1/2) sand, stratified 
with fine sandy loam and loamy fine sand, light 
brownish gray (10YR 6/2) moist; single grained; 
loose; sligbt effervescence; mode: ately alkaline. 


The A horizon is fine sandy loam to silt loam 8 to 14 
inches thick. Its color ranges from gray to grayish brown. 
The B horizon is grayish-brown to pale-brown sandy loam 
or fine sandy loam 12 to 20 inches thick, The IIC horizon 
is light-gray to pale-brown fine sandy loam to sand and is 
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stratified with silt loam to sand. In some areas 
ttered rhroughout the profile. 

ате near Hersh and Meadin soils. They have 
г A horizon and a better developed profile 
st to Anselma soils, Meadin soils 
d and gravel at à depth of 10 to 


commonly 
pebbles are 

Anselmo soi 
а thicker. 
than Her 
are und 
20 inches. 

Anselmo fine sandy loam, terrace, 0 to 1 percent 
slopes (2An).— This soil is on stream terraces. Tt formed in 
loamy and sandy alluvium. It has the profile described as 
representative for the series. 

Included with this soil in mapping were some areas of 
soils that have a surface laver of loamy sand. Also in- 
chided were some small areas of soils that have silt loam 
material below a depth of 24 inches, 

Surface runoll is slow. Soil blowing can be a hazard if 
the surface is left unprotected. Conserving moisture is a 
concern under dryland management. 

Most of the acreage of this soil is cultivated, This soil 
is well suited to irrigation. Leveled areas are low in or- 
ganie-matter content and natural fertility. If deep cuts 
are made, course-textured material is exposed in places. 
Wheat, grain sorghum, and alfalfa are the principal dry- 
land crops. Corm and grain sorghum are irrigated. Capa- 
bility units ITe-3, dryland, and 110-3. irrigated; Sandy 
range site: Sandy windbreak suitability group. 

Anselmo fine sandy loam, terrace, 1 to 3 percent 
slopes (2AnA).—This soil has low, hummocky to smooth 
slopes and is on stream terraces. Tt formed in loamy and 
sandy alluvium that has been reworked by the wind. It 
has a profile similar to the one described as representative 
for the series. except the surface layer is not so thick. 

Included with this soll in mapping were areas of eroded 
soils that have а loamy fine sand surface layer 4 to 6 inches 
thick. These soils are on hummocks. In some places the 
swales between the hummocks have collected the material 
eroded from the hummocks. and the soils in these areas 
have а fine sandy surface layer that is more than 14 inches 
thick, Also included were a few small areas of Hersh 
soils. 

Surface runoff is slow. Soil blowing is a hazard in areas 
iat are not protected by plant cover. Conserving moisture 
is a concern under dryland management. 

Most of the acreage of this soil is cultivated. This soil 
is suited to irrigation. Land leveling is needed to smooth 
ie slopes for gravity irrigation. In leveled areas the 
soils generally are low in fertility and organic- matter 
content. Wheat, grain sorghum, and alfalfa are the prin- 
cipal dryland crops. Corn and grain sorghum are irri- 
gated. Capability units IIIe-31. dryland. and 11031. 
irrigated: Sandy range gite; Sandy windbreak suitability 
group. ` 

Anselmo loam, terrace, 0 to 1 percent slopes (2Ap).— 
This soil is on stream terraces. Tt formed in alluvium. 
Tt has a profile similar to the one deseribed as representa- 
tive for the series, except that the surface layer is loam. 

Included with this soil in mapping were areas where 
free lime is at a depth of 14 to 30 inches. Also ineluded 
were some areas of soils that have silty to clavey layers 
at a depth below 3 fect. X few areas of soils that have a 
silt loam surface layer were also included. 

Surface runoff is slow. Conserving moisture is a concern 
where this soil is drvfarmed. Workability is good. 

_ This soil is cultivated, and most of it is irrigated. Tt 
is well suited to irrigation and responds well to fertilizer. 


ot 
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Where leveling for irrigation is needed, deep cuts should 
he avoided if possible to prevent exposing sandy material. 
Corn and grain sorghum are the main irrigated crops, 
and wheat, grain sorghum, and alfalfa are the main dry- 
land crops. Capability units IIc-I. dryland, and 1-1, 
ated; Sandy range site; Silty to C ‘lay ey windbreak 
suitability group. 


Breaks-Alluvial Land Complex 


Айу ıl land complex (0 to 45 percent slopes) 
he major drainageways and creeks 
in the county Breaks make up about 50 to 60 
тееп of the area, consist of immature soils that formed 
in loess or alluvium, and have slopes of 15 to 45 percent. 
Alluvial land, which makes up the remaining 40 to 50 


ereent, consists of light- and dark-colored. stratified, 
опту sediment that has ecu atest on the narrow, 


nearly level bottom lands. The bottom lands are subject 
o frequent and severe flooding. 

This complex supports à thin, scattered growth of trees 
and woody shrubs. The Breaks part supports mostly mid 
and short grasses. The Alluvial land part generally sup- 
ports a mixture of gr and annual weeds. 

This complex is used mostly for grazing. It is not suit- 
able for cultivation. It is well suited as a source of food 
and habitat for wildlife. Capability unit VIe-1, dryland; 
Streaks part is in Silty range site and Undesirable wind- 
break suitability group: Alluvial land part is in Silty 
Overflow range site and Undesirable windbreak suitabil- 
ity group. 
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Figure 6.—Typical area of Breaks-Alluvial land complex. Breaks 
are on the steep side slopes. Alluvial land is on the bottom of the 
draw. 
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Butler Series 


'The Butler series consists of deep. somewhat poorly 
drained soils that have a claypan subsoil. These soils 
are nearly level and are on uplands at the heads of drain- 
agewnys or in slight depressions. They formed in cal- 
careous loess, 

ln a representative profile the surface layer is dark- 
gray silt loum about 13 inches thick. The subsurface layer 
is gray silt loam about 2 inches thi Fhe subsoil extends 
toa depth of about 4 inches. It is dar gray silty clay 
in the upper part, dark gı brown silty clay m the 
middle part, and gra "n silt ay loam in the 
lower part. A few dark-brown concretions are scattered 
thronghout the upper and middle parts of the subsoil. 

The subsoil is very hard when dry and very firm when 

moist. A few accumulations of line are in the lower part. 

of the subsoil. The underlying material is light-gray, 
ealeareous silt loan and is stained with iron. 

Butler soils have a high available water capacity. Per- 
meability slow. Organic mutter content is moderate, 
and natural fertility is medinm. Lack of surface drainage 
is a concern where these soils are adjacent to the more 
poorly drained Fillmore and Seott soils. 

Most areas of Butler soils are cultivated. These soils 
are suited to irrigation if they are adequately drained. 
Under dryland management they are somewhat droughty. 
Areas in native grass аге suited to grazing or hay. These 
soils can also be used for trees and as a source of food 
for wildlife. 

Representative profile of Butler silt loam, in a culti- 
vated field, 0.25 mile north and 100 feet east of the south- 
west corner of sec. 5, T. 8 N., R. 10 W.: 

Ap-—0 to 6 inches, dark-gray (10YR 4/1) silt loam, 
dark gray (10YR 1) moist: weak, 
structure: slightly hard, very friable; 
abrupt, smooth boundary, 

A12—6 to 13 inches, dark-gray (10YR 4/1) silt loam, very 
dark brown (10YH 2/2) moist; moderate, fine, 
granular structure; slightly ha very friable; 

neutral; abrupt, smooth boundary. 

A2—13 to 15 inches, gray (10YH 6/1) silt lonm, 
(IOYR 4/1) moist: weak, 
ture; soft, very friable; 
boundary. 

B2tt—15 to 28 inches, dark-gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist: moderate, coarse, pris- 
ie structure parting to strong, medium, angular 
very hard, very firm: a few dark-brown 
neutral; clear, smooth boundary. 

3 to 36 inches, dark grayish-brown (10YR 4/2) silty 

clay, very dark grayish brown (10YR 3/2) moist: 

course, prismatic structure parting to 

medium, angular bloe ; very hard, very 
firm: dark-brown coneretions; mildly alkaline: 
gradual, wavy boundary. 

DB5—86 to H inches. дт brown (IOYR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist: wea 
coarse, subangular blocky structure parting to mod- 
erate, medium, subangular blocky: hard, firm; few 
soft lime accumulations; mildly alkaline; gradual, 
wavy boundary. 

C E to 60 inches, light-gray 
brown (2.5Y 5/2) 
blocky structure 
friable; many, co: 
effervescence: moder: 


very 
fine, crumb 
slightly acid; 


dark gray 
medium, granular struc- 
neutral: abrupt, smooth 


few 


7/2) silt loam, grayish 
weak, e 
parting to mas very 
prominent iron stains; strong 
ely alkaline. 


The solum ranges from 34 to 42 inches in thickness. The 
Ap or A1 horizon ranges from 12 to 15 inches in thickness. 
Its col ranges from dark gray to grayish brown. The A2 
horizon is less than 3 inches thick and, in places, is visible 
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only when dry. The B2t horizon ranges from 12 to 26 inches 
in thickness. It is davk gray to grayish brown. The C horizon 
ranges from light brownish g to light gray and has red- 
dish-brown or yellowish-brown iron stains. Depth ta lime 
ranges from 30 to 54 inches. 

Butler soils are near Fillmore and Crete soils. They have 
a thinner A2 horizon and are better drained than Fillmore 
soils. Butle: have an A2 horizon, which is lacking in 
Grete soils. Also, they have a darker colored B2t horizon 
and are more poorly drained than Crete soils. 

Butler silt loam (0 to 1 percent slopes) (8u).--This soil 
is on flat uplands or in slight depressions. 

Included with this soil in mapping were areas that have 
a surface layer 15 to 24 inches thick. Also included were 
small areas of Fillmore and Crete soils. 

Because this soil has a slowly permeable subsoil, it is 
droughty under drylaud management, but it responds 
well to irrigation. Runoff from adjaceut areas causes 
ponding in some places. Surface runoff is slow. Surface 
drainage uceds to be established before some areas of this 
soil can be irrigated. 

ть jl is used mostly for cultivated crops. Wheat, 
grain sorghum, and alfalfa are the main dryland егор 
Corn and grain sorghum are irrigated, Areas in nati 
grass ато used mostly for grazing. C apability units IIw-2 
dryland, and Hs-21, irrigated; Clayey vange site; Silty 
to Clayey windbreak suitability group. 


Cass Series 


The Cass series consists of deep, well-drained soils that 
formed in recent alluvium. These soils are nearly level 
and are on bottom lands along Sand and Cotton wood 
Crecks, the Little Blue River. and the Platte River. Т hey 
are subject to occasional flooding. except where they are 
on some of the higher bottom lands. The water table is 
6 to 15 fect beneath the surface. 

In a representative profile the surface layer is loam 
about 10 inches thick. The upper 6 inches has been dis- 
turbed by tillage and is gray; the lower part is dark 


gray. Below the surface lay er is a transitional layer of 
grayish-brown, very friable fine sandy loam 5 ‘Inches 


thick. The underlying material is fine sandy loam that is 
stratified with lenses and layers that. range from silt loam, 
to loamy sand. Colors are grayish brown to light gray. 
Lime is at a depth of about 38 inches. 
ss soils have moderately rapid permeability, Ava yil- 
able water capacity is moderate. Natural fertility is med- 
ium to low, and organic-matter content is moderately low. 
About one-half of the ac age of these soils is culti- 
vated, and much of this is i1 ignted. Areas in native grass 
are best suited to erazing or hay. A few areas alone the 
Little Blue River are covered with trees. These soils are 
well suited to trees in windbreaks and to use by wildlife. 
Representative profile of Cass loam, occasionally 
flooded. 0.35 mile north and 70 feet east of the southwest 
corner of sec. 10, T. 5 N., R. 11 W.: 

Ab- to 6 inches, gray (1OYR 5/1) loam, very dark grayish 
brown (10YR 3/2) moist: weak, fine, crumb struc- 
ture; soft, very friable; neutral; abrupt, smooth 
boundary. 

A12—6 to 10 inches, 


dark-g very dark 


(10YR 4/1) loam, 


gray (10YR 3/1) me : weak, medium, granular 
structure; soft, very friable; neutral: clear, smooth 
boundary. 


ish-brown (10XR 5/2) fine snndy 


h brown (10YT 4/2) moist: weak, 


AC—10 to 15 inches, gr: 
loam, dark gray 
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coarse, subangular blocky structure parting to 
weak, fine, subangular blocky; soft, very friable; 
neutral; gradual, smooth boundary. 

Ci—15 to 30 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, grayish brown (10YR 5/2) moist; weak, 
coarse, subangular blocky structure parting to weak, 
medium, subangular blocky; soft, very friable; neu- 
tral; gradual, smooth boundary. 

€2—30 to 38 inches, light-gray (10YR 7/2) loamy sand, light 
brownish gray (10XYR 6/2) moist: weak, coarse, 
subangular blocky structure parting to single 
grained; loose; mildly alkaline: abrupt, smooth 
boundary. 

1IC3—38 to 47 inches, grayish-brown 
dark grayish brown (10YR 
slightly hard, very friable; strong effervescence ; 
moderately alkaline; abrupt, smooth boundary. 

IIIC4-—47 to 60 inches, light brownish-gray (10YR 6/2) fine 
sandy loam stratified with loam and loamy sand, 
grayish brown (10YR 2/2) moist; weak, thin, platy 
structure; soft, very friable: slight effervescence; 
moderately alkaline; abrupt, smooth boundary. 


(10YR 5/2) silt loam, 
4/2) moist; massive; 


The A horizon ranges from fine sandy loam to loam. Its 
colors range from dark gray to grayish brown. This horizon 
is 9 to 18 inches thick. The AC and C horizons are fine 
sandy loam that is commonly stratified with silt loam to 
fine sand, Their colors range from grayish brown to very 
pale brown. Free lime and iron stains are common at a 
depth of 30 to 60 inches, 

In mapping unit Cs, the surface layer of Cass fine sandy 
loam is thinner than is recognized in the range defined for 
the Cass series, but this difference does not alter the use- 
fulness or behavior of the soils. 

Cass soils are near Hobbs and Inavale soils. They have a 
thinner A horizon and are coarser textured in the C horizon 
than Hobbs soils. Cass soils have a thicker A horizon than 
Inavale soils and are not so coarse textured in the C 
horizon as those soils. 

Cass loam (0 to 1 percent slopes) (Cm).—This soil is on 
high bottom lands that are generally not subject to 
flooding. 

Included with this soil in mapping were areas of soils 
that have a very fine sandy loam or silt loam surface 
layer. Also included were a few areas of soils that have 
a fine sandy loam surface layer only 5 to 8 inches thick, 
some areas in which the underlying material is silt loam, 
and some areas that are calenreous at depths between 12 
and 30 inches. 

This soil is medium in natural fertility. Surface run- 
off is slow. The soil is easily worked. Erosion is only a 
slight hazard, 

Nearly all of this soil is cultivated. and most of it is 
irrigated, Corn and grain sorghum are the main irrigated 
crops. Generally, little land shaping is needed for gravity 
i ion: however, deep cuts should be avoided to pre- 
vent exposing sandy material, This soil responds well to 
irrigation. Capability units II, dryland, and I, irri- 
gated: Sandy Lowland range site; Silty to Clayey wind- 
break suitability group. 

Cass loam, occasionally flooded (0 to 1 percent slopes) 
(2Cm).—This soil is on bottom lands that are subject to 
occasional flooding. It occurs mainly along Cotton wood 
Creek and the Little Blue River. This soil has the profile 
desevibed as representative for the Cass series. 

Included with this soil in mapping were a few areas 
where the surface laver is silty clay loam or fine sandy 
loam, small areas that have a water table within 2 feet of 
the surface, and small areas of Hobbs soils. Areas that 
have a high water table are along the Little Blue River. 

This soil is flooded once or twice a year in about 1 year 
in 3. Floods follow heavy rains but are of short duration. 


SURVEY 


The floods seldom cause complete loss of crops, but they 
sometimes delay tillage or necessitate resceding of newly 
planted crops. Normal surface runoff is slow, Areas that 
have been leveled for irrigation can be damaged by flood- 
waters and commonly need to be repaired or Jeveled again 
before they can be irrigated. 

Most of the acreage of this soil is used for range, and 
some of it is covered with trees. Some areas, however, are 
cultivated, mainly to grain sorghum, corn, and wheat. 
Wheat is not grown extensively, because of the hazard 
of crop damage or loss by floods in spring. Only a small 
acreage of this soil is presently irrigated. This soil is 
easily worked. Capability units IEw-3, dryland, and II- 
3, irrigated; Sandy Lowland range site; Moderately Wet 
windbreak suitability group. 

Cass fine sandy loam (0 to 1 percent slopes) (Cs.— 
This soil is on high bottom lands. It has a profile similar 
to the one described as representative for the series, ex- 
eept that the surface layer is fine sandy loam 6 to 8 
inches thick. 

Included with this soil in mapping were a few areas 
of soils that are lighter colored than this Cass soil and 
some areas of soils that have a surface layer of loamy 
fine sand. 

Surface runoff is slow. Soil blowing is a hazard in culti- 
vated areas. Some of the lower areas of this soil are 
flooded following heavy rains. Where erops are flooded, 
they сап be damaged by the force of the floodwater or 
by sediment deposited by the floodwater. This soil is some- 
what droughty and is Jow in natural fertility. It is easily 
worked and responds well to irrigation and fertilizer. 

More than half of the acreage of this soil is in native 
grass and is used for grazing. The rest is cultivated, but 
only a small part is irrigated. Grain sorghum and wheat 
are the main dryland crops. Corn is irrigated in some 
places. Capability units I1e-3. dryland, and IIc-3, irri- 
gated: Sandy Lowland range site; Sandy windbreak 
suitability group. 


Coly Series 


The Coly series consists of deep. well-drained to some- 
what excessively drained soils that formed in calcareous 
loess. These soils are strongly sloping to steep and are 
along upland drainageways throughout the county. 

In a representative profile the surface layer is dark 
ish-brown silt loam about 5 inches thick. Next is а 
tional layer of pale-brown, very friable silt loam 
about 3 inches thick. The underlying material is very 
pale brown silt loam. Lime is at a depth of 8 inches. 

Coly soils have moderate permeability. Organic-matter 
content is low, and natural fertility is high. Available 
water capacity is high. 


These soils are mostly in native grass and are used 
fov grazing. A few ar are cut for hay. These soils are 


well suited to trees and to nse by wildlife. 

Representative profile of Coly silt loam, 11 to 31 per- 
cent slopes, 0.3 mile west aud 100 feet north of the south- 
east corner of sec. 11. T. 6 N., R. 11 W.: 


А—40 to 5 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
fine, granular structure; soft, very friable; neutral; 
clear, smooth boundary 

AC—5 to S inches. pale-brown (10YR 6/3) silt loam, brown 
(10YR 3/3) moist; weak, fine, subangular blocky 
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structure; soft, very friable; mildly alkaline; 


abrupt, wavy boundary. 

Cs to 60 inches, very pale brown (10YR 7/3) silt loam, 
pale brown (10YR 6/3) moist; weak, coarse, pris- 
matic structure parting to massive, soft, very fri- 
able; reddish-brown stains and accumulations of 
soft lime; strong effervescence; moderately alkaline. 


The A horizon ranges from 4 to 6 inches in thickness. 
Colors range from dark grayish brown to pale brown. The 
AC horizon is grayish brown to pale brown. It ranges from 
3 to 5 inches in thickness. The C horizon is light brownish- 
gray to very pale brown silt loam. Depth to lime ranges 
from 5 to 10 inches, but lime is at the surface in some places. 

Coly soils are near Holder and Kenesaw soils. They have 
a thinner A horizon than the Holder soils and lack the B 
horizon of those soils. Coly soils have a thinner A horizon 
and lime nenrer the surface than the Kenesaw soils. 

Coly silt loam, 7 to 11 percent slopes (CbC).—This 
well-drained soil is on the sides of upland drainageways. 
Where this soil is in native grass, it has a profile similar 
to one deseribed as representative for the series, In culti- 
vated areas, the surface layer is light brownish gray to 
pale brown, and in some places it is caleareous. 

Ineluded were а few areas of soils in which the profile 
is stratified with fine sandy loam and loamy sand ma- 
terial and is not calcareous. 

Surface runoff is medium. Water erosion can be a haz- 
ard where this soil is cultivated. Many cultivated areas 
have many small gullies. 

About 70 percent of the acreage of this soil is culti- 
vated. Wheat. grain sorghum, and alfalfa are the main 
erops. Some areas have been seeded to warm-season native 
grasses. Capability unit IVe-8. dryland; Limy Upland 
range site; Silty to Clayey windbreak suitability group. 

Coly silt loam, 11 to 31 percent slopes (CbD).—This 
somewhat excessively drained soil is on the sides of upland 
drainageways and on hills and bluffs throughout. the 
county. It has the profile described as representative for 
the series. 

Included with this soil in mapping were some small 
areas of Geary soils and а few small areas of Rough 
broken land. loess. As much as 30 percent of some areas 
mapped consists of Hobbs soils. 

Surface runoff is rapid. The steep slopes and the severe 
hazard of erosion make this soil unsuitable for cultivation. 
Slopes are irregular. and catsteps and soil slips are 
common 


Th in native grass and is used mostly for 
grazing Tn some areas the grass is cut for hay. 


Some slope ess than 15 percent have been cultivated, 
but most of these have been seeded to grass because the 
steep slopes make cultivation dificult. Capability unit 
VIe-9, dryland: Limy Upland range site; Silty to Clayey 
windbreak suitability group. 


Crete Series 


The Crete series consists of deep. moderately well 
drained soils that have a slowly permeable clay pan subsoil. 
These are nearly level soils that formed in caleareous loess 
on uplands. 

In а representative profile the surface layer is silt loam 
about 11 inches thick. The upper 5 inches has been dis- 
turbed by tillage and is gray; the lower part is dark 
gray. The subsoil extends to a depth of about 96 inches. 
Tt is gravish-brown silty clay in the upper part and pale- 
brown silty clay loam in the lower part. It is very hard 


Figure 7.—Area of Coly silt loam, 11 to 31 percent slopes, in native 
range. 


when dry and very firm when moist. The underlying ma- 
terial is light-gray silt loam. Lime is at a depth of about 
26 inch 

Crete soils have slow permeability. They have mode- 
rate organic-matter content and medium natural fertility. 
Available water capacity is high. These soils absorb water 
slowly because of the claypan subsoil, and they tend to be 
droughty if dryfarmed. They are easy to work. 

Most areas of these soils are cultivated. The soils are 
well suited to irrigation, Areas in native grass are used 
for grazing. These soils are also well suited to trees in 
windbreaks, and the areas can be used as a source of food 
for wildlife. 

Representative profile of Crete silt loam, 0.25 mile east 
and 200 feet south of the northwest corner of sec. 13, T. 
6 N., R. 9 W.: 


Ap—0 to 5 inches, gray (10 R 5/1) silt loam, very dark gray 
(10YR 3/1) moist; weak, fine, crumb structure; 
soft, very friable; neutral; abrupt, smooth bound- 
ary. 

A12—5 to 11 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; moderate, medium 
and fine, granular structure; soft, very friable; neu- 
tral; clear, smooth boundary, 

Bi—11 to 13 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate, very fine, subangular blocky struc- 
ture; hard, friable; neutral; clear, smooth boundary. 

B2t—13 to 92 inches, grayish-brown (10YR 5/2) silty clay, 
dark grayish brown (10YR 4/2) moist; moderate, 
coarse, subangular blocky structure parting to 
strong, medium and fine, angular blocky; very hard, 
very firm; neutral; clear, smooth boundary. 

B3—22 to 26 inches, pale-brown (10YR 6/3) silty clay loam, 
brown (10YR 5/3) moist; moderate, coarse, sub- 
angular blocky structure parting to moderate, me- 
dium, subangular blocky; hard, friable; mildly alka- 
line; clear, smooth boundary. 

—96 to 60 inches, light-gray (2.5Y 7/2) silt loam, pale 
brown (10YR 6/3) moist; weak, coarse, subangular 
blocky structure parting to massive; soft, very 
friable; strong effervescence; moderately alkaline. 
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The solum ranges from 24 to 36 inches in thickness. The 
A horizon ranges from 9 to 12 inches in thickness. Its color 
ranges from dark grayish brown to gray. The В horizon is 
12 to 24 inches thick, Color in this horizon ranges from dark 
brown to pale brown. The B2t horizon is silty clay 8 to 12 
inches thick and averages 45 to 52 percent clay. The C 
horizon is light gray to pale yellow. Depth to lime ranges 
from 24 to 40 inches. 

Crete soils in Adams County have a lighter brown B hori- 
zon, have a thinner solum, and are less acid in the upper 
part of the profile than is recognized in the range defined 
for the series. These differences do not alter the usefulness 
and behavior of the soils. 

Crete soils are near Hastings and Butler soils. They have 
a more clayey B2t horizon than Hastings soils. They are 
better drained than Butler soils. 


Crete silt loam (0 to 1 percent slopes) (Ce)—This soil 
is on uplands. Included in mapping were a few small areas 
of Fillmore soils, and as much as 15 percent of some areas 
mapped consists of Hastings and Butler soils. 

Surface runoff is slow. The slowly permeable subsoil 
restricts the intake of water. This soil is easily worked, 
and it has good tilth. 

This soil is used mostly for cultivated crops. Wheat, 
grain sorghum, and alfalfa are the main dryland crops. 
Corn and grain sorghum are irrigated. About 10 percent 
of the acreage of this soil is in native grass and is used 
for grazing. Available zine is low in arcas where deep 
cuts are made. Capability units 115-2, dryland, and IHs- 
2, irrigated; Clayey range site; Silty to Clayey wind- 
break suitability group. 
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Fillmore Series 


The Fillmore series consists of deep, poorly drained 
soils that have a claypan subsoil. These soils formed in 
loess. They are nearly level and are in shallow upland 
depressions. They receive runoff from the surrounding 


soils, and water ponds on the surface for short periods 


after heavy rains. 

In а representative profile the surface layer is silt loam 
about 9 inches thick. The upper 6 inches has been dis- 
turbed by tillage and is gray; the lower part is dark gray. 
The subsurface layer is gray to light-gray silt loam about 6 
inches thick. It grades abruptly to claypan subsoil. The 
subsoil extends to a depth of 56 inches, It is dark-gray 
to gray, very firm silty clay in the upper part and grayish- 
brown silty elay loam in the lower part. The underlying 
material is light brownish-gray silt loam. 

Permeability is slow. Most of the depressions lack na- 
tural drainage outlets, and as a result, runoff from sur- 
rounding areas pond on these soils until the water evapo- 
rates or is absorbed by the soil. Organie-matter content 
is moderate, and natural fertility is medium. Available 
water capacity is high. These soils absorb water very 
slowly and release it slowly to plants. 

Fillmore soils are used mostly for eultivated crops. They 
are suited to irrigation if they are drained. leveled, and 
fertilized, Without artificial drainage. these soils are not 
well suited to wheat, and planting of row crops may be 
delaved by wetness in some years. The amount of moisture 
received and the amount of ponded runoff greatly affect 
the use of these soils for eultivated crops. Areas in native 
grass are used mostly for grazing. Fillmore soils are 
suited to trees in windbreaks if proper surface drainage 
is established. They сап be used as a source of food for 
wildlife. 
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Representative profile of Fillmore silt loam, 0.12 mile 
east and 300 feet north of the southwest corner of sec. 
29, T. 8 N., R. 11 W.: 


Ab- 0 to 6 inches, gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak, fine, crumb struc- 
ture; soft, very friable; slightly acid; abrupt, 
smooth boundary. 

A12—6 to 9 inches, dark-gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; weak, medium, platy s eture 
parting to weak, fine, granular; soft, very friable; 
slightly acid; abrupt, smooth boundary. 

A21—9 to 12 inches, gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak, thin, platy structure; 
soft, very friable; slightly acid; clear, smooth 
boundary. 

A22—12 to 15 inches, light-gray (10YR 6/1) silt loam, dark 
gray (10YR 4/1) moist; weak, thin, platy struc- 
ture; soft, very friable; neutral; abrupt, smooth 
boundary. 

15 to 29 inches, dark-gray (10YR 4/1) silty clay, 
black (10¥R 2/1) moist; moderate, coarse, pris- 
matie structure parting to strong, medium and fine, 
angul blocky; very hard, very firm; dark-brown 
concretious; neutral; clear, smooth boundary. 

B22t—29 to 42 inches, gray (10YR 5/1) silty clay, very dark 
gray (10YR 3/1) moist; moderate, coarse, prismatic 
structure parting to moderate, medium, angular 
blocky; very hard, very firm; dark-brown concre- 
tions; neutral: clear, smooth boundary. 

B3—42 to 56 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate, coarse, prismatic structure parting to 
moderate, medium, subangular blocky; hard, firm; 
neutral; gradual, smooth boundary. 

C—56 to 60 inches, light brownish-gray (10YR 6/2) silt 
Joam, dark grayish brown (10YR 4/2) moist; weak, 
coarse, prismatie structure parting to weak, me- 
dium, subangular blocky; slightly hard, friable; 
neutral. 

The solum ranges from 36 to 60 inches in thickness. The 
A1 horizon ranges from 6 to 12 inches in thiekness, and the 
A2 horizon from 4 to 8 inches. The B2t horizon ranges from 
20 to 30 inches in thickness, It is clay or silty clay that 
contains 45 to 55 percent clay. The C horizon ranges from 
light brownish gray to light gray in hues of 10YR and 25Ү. 
Depth to free lime is mostly ‘more than 60 inches but ranges 
from 38 to 72 inches or more. 

Fillmore soils are near Butler, Crete, and Scott soils. 
They are more poorly drained than Butler and Crete soils. 
They have a thicker A2 horizon than Seott soils and are 
not so frequently flooded as those soils. 

Fillmore silt loam (0 to 1 percent slopes) (Fm).—This 
soil is in upland depressions. It occurs mostly in oval areas 
5 to 900 acres in size. Included in mapping were some 
small areas of Butler and Scott soils. 

Surface runoff is very slow. The major concern is runoff 
from adjacent areas that ponds on this soil for a period 
of several days to 2 or 3 weeks following heavy rains 


B21t 


Damage to crops can be expected in most years, 


and total loss of crops can be expected 1 year in 5 unless 
good surface drainage is established. 

Wheat and grain sorghum are the main dryland erops. 
The hazard of flooding in spring can cause damage to 
wheat or delay the planting of row crops. Some areas 
can be irrigated if they are drained and leveled. Corn and 
grain sorghum are the main irrigated crops. Where this 
soil is in native grass, it is used for grazing or hay. 
Capability units FITw-2, dryland, and Is-22, irrigated; 
Clayey Overflow range site; Moderately Wet windbreak 
suitability group. 
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Figure S. Typical area of Fillmore silt loam, Tillage is delayed 
because this soil is slow to dry out. Water stands in shallow 
depressions until it either is absorbed or evaporates. 


Geary Series 


"The Geary series consists of deep, well-drained to some- 
what excessively drained soils on uplands. mostly along 
the Little Blue River and its tributaries. These soils 
formed in moderately fine textured loess. Slopes range 
from 3 to 31 percent. 

In a representative. profile the surface laver is dark 
grayish-brown silt loam about 10 inches thick. The sub- 
soil extends to a depth of about 43 inches. It is brown, 
firm silty clay loam in the upper part and light-brown, 
firm, calcareous silty clay loam in the lower part. The 
underlying material is light-brown silty clay loam, Free 
lime is at a depth of 34 inches, , 

Geary soils have moderately slow. permeability. Avail- 
able water capacity is high. Organic-matter content is 
moderate to low, und natural fertility is medium to low. 

About one-third of the acreage of these soils is culti- 
vated. Areas in native grass are used mostly for grazing. 
These soils nre well suited to trees, They ean be used 
as а source of food and habitat for wildlife. 

Representative profile of Geary silt loam, 3 to 7 percent. 
slopes, 0.3 mile north and 100 feet east of the southwest 
corner of sec. S. T. 5 N., R. 9 W.: 

А—0 to 10 inches, dark grayish-brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist: 
moderate, fine, granular structure; slightly hard, 
very friab neutral; clear, smooth boundary. 

91—10 to 14 inches, brown (10YR 5/3) silty clay loam, dark 
brown (10YR 3/3) moist; moderate, medium, gran- 
ular structure; slightly hard, friable; neutral; clear, 
smooth boundary. 

9210—14 to 26 inches, brown (7.5YR 5/4) silty clay loam, 
Hark brown (7.5YR 4/4) moist; moderate, coarse, 
angular blocky structure parting to moderate, finc, 
angular blocky; hard, firm; neutral; gradual, smooth 
boundary, 

B22t—26 to 34 inches, brown (7.5YR 5/4) silty clay loam, 
dark brown (7.5YR 4/4) moist; moderate, conrse, 
Prismatic structure parting to moderate, medium, 
angular blocky; hard, firm; mildly alkaline; clear, 
smooth boundary, 
to 43 inches, light-brown (TYR 6/4) silty clay 
loam, brov SYR 5/4) moist; weak, coarse, pris- 
matic structure parting to weak, medium, angular 


Ba-. 


blocky; slightly hnrd, frinble; strong effervescence; 
moderately alkaline; clear, smooth boundary. 

C—43 to 60 inches, light-brown (7.5YR 6/4) silty clay loam, 
brown (Tun 5/4) moist; weak, coarse, prismatic 
structure parting to massive; slightly hard, friable; 
violent effervescence; moderately alkaline. 

The solum ranges from 26 to 45 Inches In thickness. The 
A horizon ranges from dark grayish brown to grayish brown 
in а hue of 10YR, It ranges from 7 to 12 inches in thickness 
and from silt to silty clay lonm in texture. The В horizon 
is dark brown to light brown in hues of 7.5YR and 10YR. 
Its structure is angular or subangular blocky. The B2t ho- 
rizon is silty clay loam having a clay content of 27 to 35 
percent. The € horizon is light brown to pink in a hue of 
Tut. Texture of this horizon ranges from silty clay loam 
to loam. Exposures of sand and gravel are common on the 
moderately steep and steep slopes, Depth to lime mostly 
ranges from 26 to 40 Inches. 

Geary soils in this county have lime higher in the profile 
than is defined in the range for the serles, The eroded 
Geary solls have an A horizon of grayish-brown to brown 
silty clay loam that is less than 7 Inches thick. The Geary 
silty clay lonms have n surface layer that is thinner and 
lighter in color than is defined in the range for the Geary 
series, but this difference does not alter their usefulness or 


behavior. 

Geary solls are near Holder and Coly soils, They formed 
in loess of n browner color than either Holder or Соју solls. 
Genry soils have a B horizon, which Coly solls lack, and 
they have lime that is leached to a greater depth than that 
in the Coly solls. 

Geary silt loam, 3 to 7 percent slopes (Gs5).—This 
well-drained soil is on hillsides and the sides of drainage- 
ways on uplands. It has the profile described as represen- 
tative for the series. 

Included with this soil in mapping were some areas 
of soils in which the subsoil is heavy silty clay loam. Also 
included were small areas of Holder and Hobbs soils. 

Runoff is medium, Erosion is a hazard in cultivated 
areas, Natural fertility is medium, and organic-matter 
content is moderate, 

Most areas of this soil are in native grass and are used 
for grazing, A few areas are used for hay. Where this 
soil is cultivated, wheat and grain sorghum are the main 
crops. Capability units 116-1, dryland, and TITe-1, irri- 
gated: Silty range site; Silty to Clayey windbreak suit- 
ability group, 

Geary silt loam, 7 to 11 percent slopes GC This 
well-drained soil is on the sides of drainageways on up- 
lands, It has a profile similar to the one described as 
representative for the в. except that the subsoil is 
not so thick. Sand and gravel exposures are common. 

Included with this soil in mapping were areas where 
the subsoil is 14 to 20 inches thick and some areas where 
the depth to lime ranges from 18 to 26 inches. Also in- 
eluded were small areas of Holder soils. As much as 15 
percent of some mapped areas consists of Hobbs soils on 
the bottoms of drainageways. 

This soil is medium in natural fertility. Organic-matter 
content is moderate, Runoff is medium to rapid. Erosion 
is a severe hazard if this soil is cultivated. 

Nearly all of the acreage of this soil is in native grass. 
This soil is suited to enltivation, but it is better snited to 
native grass. Capability unit TVe-1. dryland; Silty range 
site; Silty to Clayey windbreak suitability group. 

Geary silt loam, 11 to 31 percent slopes GH. This 
somewhat excessively drained soil is on the sides of 
drainageways on uplands and on hills and bluffs along 
major streams. Many of the slopes are not smooth, and in 
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some places there are catsteps that have loess exposed at 
the surface. This soil has a profile similar to the one 
described as representative for the Geary series, except 
that the surface layer and subsoil are thinner, Exposures 
of sand and gravel are common. 

Tneluded with this soil in mapping were areas of soils 
that have a brown or light-brown surface layer, soils that 
have a subsoil 8 to 20 inches thick, and soils that are 15 
to 26 inches deep to lime. As much as 15 percent of some 
mapped. areas consists of Hobbs soils on the bottoms of 
drainageways. In a small area in the extreme southeast- 
ern part of the county, as much as 25 percent of some 
тары. areas consists of steep Coly soils. 

This soil is moderately low in organic-matter content 
and medium in natural fertility. Runoff is rapid, and 
Me intake is lower than it is in areas of less sloping 
soils. 

Most of the acreage of this soil is in native grass used 
for ihi D Senes makes this soil unsuitable 
for cultivat apability unit VIe-1. dryland; Silty 
range site: Silty to Clayey windbreak suitability group. 

Geary silty clay loam, 3 to 7 percent slopes, eroded 
(Ce. This well-drained soil is on hillsides and on the 
sides of drainageways on uplands. It has a profile similar 
to the one deseribed as representative for the series, ex- 
cept that the surface layer js grayish-brown to brown 
silty clay loam 4 to 7 inches thick. 

Included with this soil in mapping were areas of soils 
where the subsoil is 8 to 20 inches thick and areas where 
the depth to lime ranges from 20 to 26 inches. Also in 
chided were small areas of severely eroded Holder soils 
and small areas of Hobbs soils on the bottoms of drainage- 
wave 

This soil is low in natural fertility and organie-matter 
content. Runoff is medium. Water erosion is a hazard. 
This soil is dificult to work. It puddles if worked when 
too wet and is hard when dry. It has poor tilth, A good 
stand of row crops is diffieult to establish. 

All of the acreage of this soil has been cultivated, but 
some of it is now seeded to native grass, Wheat, grain 
sorghum. and alfalfa are the principal crops grown. 
Capability units ТТТе-8, dryland, and HITe-11, irrigated; 
Silty range site; Silty to Clayey windbreak suitability 
group. 

Geary silty clay loam, 7 to 11 percent slopes, eroded 
(GeC2).—This well-drained soil is on the sides of drainage- 


Figure 9.—Typical area of Geary silt loam, 11 to 31 percent slopes, 
in native grass, Actively eroding drainageways similar to the one 
pictured here are common in areas of this soil. 


ways on uplands. Tt has a profile similar to the one de- 
seribed as representative for the series, except that the 
surface layer is grayish-brown to brown silty clay loam 
1 to 7 inches thick. Sand and gravel exposures are 
common, 

Included with this soil in mapping were areas of soils 
in which the subsoil is 5 to 20 inehes thick and soils in 
whieh the depth to lime ranges from 15 to 26 inches, Also 
included were small areas of severely eroded Holder 
soils. As much as 15 percent of some mapped areas con- 
sists of Hobbs soils on the bottoms of drainageways. 

This soil is low in natural fertility and organic-matter 
content, Runoff is medium to rapid. Tilth is poor. The 
silty elay loam surface layer and steepness make this soil 
diffienlt ta farm. It erodes readily. This soil puddles if 
worked when too wet and is hard when dry. Good stands 
of row erops are difficult to establish in some years, 

АП of the acrenge of this soil has been cultivated, but 
much of it is now seeded to native grass. Wheat, grain 
sorghum, and alfalfa are the principal crops grown, Capa- 
ty unit TVe-S, dryland; Silty range site; Silty to 
Clayey windbreak suitability group. 


Hall Series 


The Hall series consists of deep, well-drained soils that 
formed. in calcareous loess. These ure nearly level soils 
on uplands throughout the loess plains area of the county, 

Tn a representative profile the surface layer is silt loam 
about 14 inches thick. The upper 7 inches has been dis- 
turbed in tillage and is grayish brown; the lower part 
is dark gray. The subsoil extends to a depth of 42 inches. 
Tt is gravish-brown, friable silty clay loam in the upper 
mrt; grayish-brown and brown, firm silty clay loam 
in the middle part: and. pale-brown, friable silty clay 
loam in the lower part. The underlying material is pale- 
brown silt loam, 

Hall soils have moderately slow permeability, Avail- 
able water capacity is high. Natural fertility is high, and 
organic-matter content 18 moderate, 

Most arens of these soils are cultivated, The soils are 
suited to all erops commonly grown in the county. They 
are well suited to irrigation, but in some areas the lac 
of available ground water limits the development of irri- 
mation. Areas in native grass are used for grazing. Hall 
soils are well suited to trees and to habitat. for wildlife. 

Representative profile of Tall silt loam, 0.1 mile north 
and 50 feet west of the southeast corner of sec. 36, T. 5 N., 
R. W.: 

Ар—0 to 7 Inches, grayish-brown (10YR 5/2) silt loam, 
very dark brown (10YR 2/2) moist; weak, fine, 
crumb structure; soft, very friable; slightly acid; 
abrupt, smooth boundary, 

Al2—7 to 14 inches, dark-gray (LOYR 4/1) silt loam, very 
dark brown (10YR 2/2) moist; moderate, medium, 
granular structure; soft, very friable; slightly acid ; 
clear, smooth boundary, 

81—14 to 20 inches, grayish-brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
wenak, medium, subangular blocky structure parting 
to moderate, very fine, subangular blocky ; slightly 
hard, friablo; neutral; clear, smooth boundary, 

1911—20 to 28 inches, graylsh-brown (10YR 5/2) silty clay 
loam, dark brown (10YR 3/3) moist; moderate, 
medium, subnngnlar blocky structure parting to 
moderate, fine, subangular blocky; hard, firm; neu- 
tral; clear, smooth boundary. 


ADAMS COUNTY, NEBRASKA 17 


3221—28 to 35 inches, brown (10YR 5/3) silty clay loam, 
dark grayish-brown (10YR 4/2) moist; moderate, 
coarse, subangular blocky structure; hard, firm; 
neutral; gradual, smooth boundary. 

B3—35 to 42 inches, pale-brown (10XR 6/3) silty clay 
loam, grayish brown (10YR 5/2) moist; weak, 
coarse, subangular blocky structure; slightly hard, 
friable; neutral; gradual, smooth boundary. 

C—42 to 60 inches, pale-brown (10YR 6/3) silt loam, brown 
(10YR 5/3) moist; weak, coarse, subangular blocky 
structure parting to massive; soft, very friable: 
mildly alkaline. 


The solum ranges from 36 to 48 inches in thickness. The 
A horizon ranges from 12 to 18 inches in thickness and 
from dark gray to grayish brown in color. Soil material 
haying dry colors of grayish brown or darker ranges from 
20 to 30 inches in thickn and extends well into the B 
horizon. The B2t horizon is silty clay loam that contains 28 
to 35 percent clay. The C horizon ranges from pale brown to 
light gray. Lime is below a depth of 60 inches. 

The Hall soils are near Hastings and Hord soils. They 
have a less clayey Bat horizon thun Hastings soils. They 


AJ2—8 to 11 inches, dark grayish-brown (10YR 4/2) heavy 
silt loam, very dark gray (10YR 3/1) moist; mod- 
erate, fine, granular structure; slightly hard, very 
friable; neutral; clear, smooth boundary. 

B1—11 to 14 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10¥R 3/2) 
moist; moderate, very fine, subangular blocky struc- 
ture; slightly hard, friable; neutral; clear, smooth 
boundary. 

B21t—14 to 21 inches, grayish-brown (10YR 5/2) heavy 
silty clay loam, dark grayish brown (10YR 4/2) 
moist, dark brown (10YR 4/3) crushed; weak, 
coarse, subangular blocky structure parting to mod- 
erate, fine, subangular blocky; hard, firm; neutral; 
clear, smooth boundary. 

B22t—21 to 29 inches, brown (10YR 5/3) heavy silty clay 
loam. dark grayish brown (10YR 4/2) moist, grayish 
brown (10YR 5/2) crushed; weak, coarse, subangu- 
lar bloeky strueture parting to moderate, medium, 
angular blocky; hard, firm; neutral; gradual, wavy 
boundary. 

B3—29 to 41 inches, pale-brown (10XR 6/3) silty clay 
loam, brown (10YR 5/3) moist; weak, coarse, sub- 


have a more clayey B horizon than Hord soils. А . angular blocky structure parting to weak, medium, 
Fall silt loam (0 to 1 percent slopes) (Ha)—This soil subangular blocky; slightly hard, friable; mildy 
is on uplands throughout the county. alkaline; abrupt, wavy boundary. 
7 Te ag СЕРУ e C—41 to 60 inches; very pale brown (10YR 7/3) silt loam: 
Included with this soil in mapping were small areas pale brown (10YR 6/3) moist; weak, coarse, sub- 
where the surface layer is 18 to 80 inches thick. Also in- angular blocky structure parting to massive; soft, 
cluded were small areas of Hastings and Hord soils. very friable: yellowish-brown iron stains; strong 
Surface runoff is slow. This soil absorbs water well effervescence; moderately alkaline. 
and readily releases it to plants. It is easily worked. The solum ranges from 30 to 44 inches in thickness. The A 
Most areas of this soil are cultivated, and some are horizon is 8 to 12 inches thick. color ranges from grayish 
irr T 15 E brown to dark gray brown. Its reaction ranges from 
irrigated. Wheat, grain sorghum, and alfalfa are the medium acid to neutral The B horizon ranges from dark 


sh brown to pale brown. The B2t horizon is 12 to 18 
s thick, It ranges from heavy silty clay loam to light 
silty clay and averages between 35 and 42 percent clay. 
Dark stains ате on ped surfaces. The C horizon ranges from 


principal dr armed crops. Corn and grain sorghum are 
the main irrigated crops, Available zine is low in areas 
where deep cuts, made during land lev eling, have exposed 


` M 7 
me a ing loess material. Capability units He- 1, light brownish gray to very pale brown and has reddish- 
ary and, and I-1, irrigated; Silty range site; Silty to brown and yellowish-brown iron stains. Depth to lime ranges 
Clayey windbreak suitability group. from 36 to 70 inches. 


Hastings soils are near Holder and Crete soils. They are 
E в more clayey in the B2t horizon than Ilolder soils, but they 
Hastings Series are less clayey in the B2t horizon than Crete soils. 


Hastings silt loam, 0 to 1 percent slopes (Hs).--This 


The Hastings series consist of deep, well-drained soils 1115 | б 
soil is on uplands. It has the profile described as repre- 


that formed in calcareous loess. These are nearly level Cum ^ 
sentative for the series. 


to gently sloping soils on uplands. ч % ; 

Ín a representative profile the surface layer is about InclInded with this soil in mapping were & few areas 
11 inches thick. The upper 8 inches is dark srayish-brown of Hall. Crete, and Butler soils. As much as 15 percent. 
silt loam, and the lower part is dark grayish- brown heavy of some areas m ipped consists of Holder soils, 
silt own. The subsoil, which extends to a depth of 41 Surface runoff is slow, Soil blowing сап be a hazard 
ine hes. is grayish-brown and brown heavy silty clay in winter and early in spring if the surface is loft unpro- 
loam in the upper part and pale-brown silty clay in the tected. but erosion generally is not a hazard. 
lower part. It is hard when dry and firm when moist. Most of the acreage of this soil is cultivated. About 
The underlying material is very pale brown silt loam that 30 pereent is irrigated. Wheat. grain sorghum. and alfalfa 
is stained with iron. Free lime is at a depth of 41 inches. are the main dry farmed erops. Corn and grain sorghum 

Hastings soils have moderately slow permeability. are irrigated. Deep cuts made during land leveling can 
Available water capacity is high. Natural fertility is bose the clayey subsoil or the underlying loess material. 
medium, and organic-matter content is moderate. ‘These Such areas generally are low in available zinc. Capability 
soils are easy to work and are easily kept in good tilth. units Tez ч] “dryland. and 1-1. irrigated; Silty range site: 

Hastings soils are well suited to cultivated crops and Silty to С ayey windbreak suitability group. 
to irrigation. They are suited fo all crops commonly Hastings silt loam, 1 to 3 percent slopes %. 
grown in the county. Some areas are still in native grass. This soil is on loess uplands. Tt has a profile similar to 
These soils are well suited to trees and to use by wildlife, the one described as representative for the series, except 


Representative profile of Hastings silt loam. 0 to 1 that the subsoil is not so thick. 
percent slopes, 0.4 mile east and 50 foot south of the north- Included in mapping were some areas of eroded soils 
west corner of sec. 15, T. 6 N., R. 11 W.: E upland dr RA ATE uu це soils аг a grayis 1- 

Жур ч „„ Е brown to light brownish-gray silt oam surface 
Am pira ra been 10 ОТЕ MET eat layer that is Jess than 8 inches thic included were 
fine, crumb structure; soft, very friable; slightly а few small arcas of Holder soils. 
acid; abrupt, smooth boundary. Surface runoff is medium, and erosion can be a hazard. 
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Most of the acreage of this soil is cultivated, and much 
of it is irrigated. Wheat, grain sorghum, and alfalfa are 
the main dryfarmed crops. Corn and grain sorghum are 
irrigated. Under irrigation, contour benches or contour 
furrow irrigation helps to control erosion and to conserve 
soil moisture. The content of zinc is low in areas where 
cuts made during land leveling have exposed the under- 
lying loess material. Capability units ITe-1, dryland, and 
TIe-1, irrigated; Silty range site; Silty to Clayey wind- 
break suitability group. 


Hastings Series, Thin Solum Variant 


The Hastings series, thin solum variant, consists of 
deep, nearly level, well-drained soils that formed in cal- 
careous loess on uplands. 

In a representative profile the surface layer is grayish- 
brown silt loam about 7 inches thick. The subsoil extends 
to a depth of about 22 inches. It is light brownish-gray, 
firm heavy silty clay loam in the upper part and pale- 
brown, friable silty clay loam in the lower part. The 
underlying material is light-gray silt loam that is sustained 
with iron. Lime is at a depth of about 32 inches. 

These soils have moderately slow permeability. Avail- 
able water capacity is high. Natural fertility is medium 
to low, and organic-matter content is moderately low. 

Most areas of these soils are cultivated. The soils are 
suited to all crops commonly grown in the county. They 
respond well to irrigation. Areas in native grass are used 
for grazing. Soils of this variant can also be used for 
trees and as habitat for wildlife. 

Representative profile of Hastings silt loam, thin solum 
variant, 0.7 mile sonth and 100 feet east of the northwest 
corner, sec. 29, T. 6 N., R. 11 W.: 


Ар—0 to 7 inches, grayish-brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak, 
fine crumb structure; slightly hard, friable; neu- 
tral; abrupt, smooth boundary. 

B2t—7 to 16 inches, light brownish-gray (10YR 6/2) heavy 
silty clay loam, dark grayish brown (10YR 4/2) 
moist; moderate, fine, subangular blocky structure; 
hard, firm; neutral; gradunl, smooth boundary. 

B3—16 to 22 inches, pale-brown (10YR 6/3) silty clay loam, 
brown (10YR 5/3) moist; weak, medium, subangu- 
lar blocky structure; slightly hard, friable; mildly 
alkaline; gradual, smooth boundary. 

С1—22 to 32 inches, light-gray (10YR 7/2) silt loam, gray- 
ish brown (10YR 5/2) moist; weak, coarse, sub- 
angular blocky structure; soft, very friable; yellow- 
ish-brown iron stains; mildly alkaline: abrupt, 
wavy boundary. 

C2—32 to 60 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) moist; massive; soft, very fri- 
able; yellowish-brown iron stains; scattered ac- 
cumulations of soft lime: strong effervescence; mod- 
erately alkaline. 


The solum ranges from 16 to 26 inches in thickness. The 
A horizon ranges from grayish brown to dark grayish brown 
in color and from silt loam to silty clay loam in texture. 
Its thickness ranges from 5 to 9 inches but averages about 
7 inches. The B horizon is 9 to 17 inches thick. The Bat 
horizon is heavy silty clay loam to light silty clay and 
averages between 35 to 42 percent clay. It ranges from 6 to 
9 inches in thickness. The C horizon is light gray to very 
pale brown and has yellowish-brown iron stains. Depth to 
lime ranges from 18 to 32 inches. 

Hastings soils, thin solum variant, arc near Kenesaw and 
Hastings soils. They have a silty clay loam B horizon that 
is finer textured than the AC and Ct horizons that are of 
eomparable depths in the Kenesnw soils. They have a thin- 
ner solum than Hastings soils. 


SURVEY 


Hastings silt loam, thin solum variant (0 to 1 percent 
slopes) {2Hs)—This soil is on uplands. It is nearly level 
except for some areas that are marked by small, scattered, 
low hummocks. 

Included with this soil in mapping were a few small 
areas of Kenesaw and Hastings soils. 

Surface runoff is slow, On about half of the acreage, 
this soil is easy to work and has good tilth. On the rest 
of the acreage, tillage has mixed the original surface 
layer with some of the subsoil. In these areas the present 
surface layer is sticky when wet and hard when dry, 
and tilth is poor. The soil puddles readily if it is worked 
when too wet. It becomes hard and cloddy if worked when 
dry. Good stands of row crops are hard to establish in 
some areas. 

Most of the acreage of this soil is cultivated, and much 
of it is irrigated. Wheat, grain sorghum, and alfalfa are 
the main dryfarmed crops. Corn and grain sorghum are 
irrigated. The soil is low in available zine where the sub- 
soil or underlying loess material has been exposed. Capa- 
bility units IIc-1, dryland, and I-1, irrigated; Silty range 
site; Silty to Clayey windbreak suitability group. 


Hersh Series 


The Hersh series consists of deep. well-drained soils on 
uplands. ‘These soils formed in loam material in areas 
that are between the sandhills and Joess plains. Slopes 
range from 1 to 7 percent. 

In a representative profile the surface layer is light 
brownish-gray fine sandy loam abont 8 inches thick. The 
underlying material is brown fine sandy loam that grades 
to pale-brown sandy loam at a depth of about 42 inches. It 
is soft when dry and very friable when moist. 

Hersh soils have moderately rapid permeability. Avail- 
able water capacity is moderate. Organie-matter content 
and natural fertility are low, These soils are саву to work, 
but soil blowing is a hazard if the surface is left un- 
protected. 

Most of the acreage of these soils is cultivated. Hersh 
soils are suited to all crops commonly grown in the county 
and are suited to irrigation, Some areas remain in native 
grass. The soils are well suited to trees if soil blowing is 
controlled. They can be used as a source of food and 
habitat for wildlife. 

Representative profile of Hersh fine sandy loam, 3 to 7 
pereent slopes, 0.4 mile north and 50 feet west of the 
southeast corner, sec. S. T. 7 J., R. 12 W.: 

Ap--0 to 8 inches, light brownish-gray (10 TR 6/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak, fine, crumb structure; soft, very friable; 
neutral; abrupt, smooth boundary. 

С1—8 to 42 inches, brown (10YR 5/3) fine sandy loam, dark 
grayish brown (10YR 4/2) moist; weak, coarse, 
subangular blocky structure; soft, very friable; 
neutral; gradual, smooth boundary. 

C2—42 to 60 inches, pale-brown (10YR 6/3) sandy loam, 
brown (10YR 5/3) moist; weak, coarse, subangular 
blocky structure; soft, very friable; mildly alkaline. 


The solum ranges from 8 to 14 inches in thickness. The 
A horizon ranges from dark grayish brown to light brownish 
gray in color and from 5 to 8 inches in thickness. Its tex- 
ture is fine sandy loam or loamy fine sand. In profiles that 
have an AC horizon, the AC horizon is grayish-brown to 
brown fine sandy loam as much as 6 inches thick. Most 
profiles Jack an AC horizon and have an abrupt boundary 
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between the Ap horizon and the C horizon. The C horizon 
is stratified with loam to find sand in many places. 

Hersh soils are near Valentine, Anselmo, and Kenesaw 
soils. 'Гпеу are finer textured than "Valentine soils and 
coarser textured than Kenesaw soils. They have a lighter 
colored A horizon than Anselmo soils and lack the B horizon 
of those soils. 

Hersh fine sandy loam, 3 to 7 percent slopes (Нв). 
This soil is on uplands near the sandhills and it formed 
in hummocky, wind-deposited sand. Tt has the profile 
described as representative for the series. 

Included with this soil in mapping were some areas 
of soils that are underlain by ealeareous silt loam material 
at a depth below 94 inches. Also included were some areas 
where the surface layer is loamy fine sand. 

Surface runoff is medium. Soil blowing is a hazard in 
cultivated areas. Areas of the soil tend to be unstable 
during periods of high winds if the surface is left un- 
protected. 'The soil also tends to be somewhat droughty. 

About 85 percent of the acreage of this soil 1s culti- 

vated. The soil is well suited to sprinkler irrigation, but 
some areas are gravity irrigated, Wheat, grain sorghum, 
and alfalfa are the main dryfarmed crops, Some corn 
and grain sorghum are irrigated. The remaining area is 
in native grass and is used for grazing. Capability units 
I11e-3, dryland, and TITe-3, irrigated; Sandy range site; 
Sandy windbreak suitability group. 
Hersh-Kenesaw complex, andalane (0 to 3 percent 
slopes) {HR)—This complex is mostly on uplands near 
areas of the sandhills. The areas are hummocky. About 
55 percent of the complex is Hersh fine sandy loam, and 
45 ER is Kenesaw silt loam. The gently sloping Hersh 
soils are on low ridges and hummocks, and the nearly level 
Kenesaw soils are in swales between the hummocks. The 
soils in this complex have profiles similar to those de- 
scribed as representative for their respective series. 

Included with these soils in mapping were small areas 
of Kenesaw soils that have a surface layer of fme sandy 
Тоат or loamy fine sand. About half the acreage of the 
Hersh soils in these areas is underlain by silty loess ma- 
terial at a depth below 24 inches. 

Surface runoff is slow to medium. Soil blowing and 
water erosion are hazards if the surface is left unpro- 
tected. The soils in this complex are easy to work. 

Most of the acreage is cultivated. Wheat, grain sor- 
ghum, and alfalfa are the principal dryfarmed crops. 
These soils are suited to sprinkler irrigation. Land grad- 
ing is needed. before they can be gravity irrigated. Capa- 
bility units ITe-3. dryland. and 110-3. irrigated; Hersh 
soil is in the Sandy range site and Sandy windbreak 
suitability group; Kenesaw soil is in the Silty range site 
and the Silty to Clayey windbreak suitability group. 


Hobbs Series 


The Hobbs series consists of deep. well-drained soils 
that that formed in silty alluvium. These soils are on 
narrow bottom lands along intermittent drainageways 
and on wide bottom lands along perennial streams in the 
valleys. Slopes are mostly less than 1 percent but range to 
З percent. Hobbs soils nlong intermittent drainageways 
ате occasionally flooded after heavy rainstorms, but the 
flood waters recede within a few hours. Low-lying areas 
along perennial streams are flooded for longer periods. 
Hobbs soils on higher bottom lands are seldom flooded. 


In most places the water table is below a depth of 15 feet, 
but along the Little Blue River it is commonly at a depth 
of less than 15 feet. 

In a representative profile the surface layer is silt loam 
about 45 inches thick. The upper 15 inches in grayish 
brown; the next 8 inches is dark gray; the next 7 inches 
is dark grayish brown; and the lower 15 inches is very 
dark gray. This layer is soft when dry and very friable 
when moist. The underlying material is light brownish- 
gray silt loam. 

Ilobbs soils have moderate permeability. Organic- 
matter content is moderate, and natural fertility is high. 
Available water capacity is high. 

Most. areas of Hobbs soils are cultivated. These. soils 
are suited to all erops commonly grown in the county. In 
arcas that are subject to flooding, the kinds of crops 
grown are influenced by the frequency and the time of 
year that most flooding occurs. The soils respond well to 
irrigation. The rest of the acreage is in native grass or 
trees. Hobbs soils are well suited to grass and trees, but 
flooding can be a hazard in some places. Some kinds of 
wildlife use these areas as habitat and a source of food. 

Representative profile of Hobbs silt loam, in a culti- 
vated field. 2,540 feet west and 0.15 mile south of the 
northeast corner, sec. 33, T. 7 N., R. 11 W.: 


Ар—40 to 7 inches, grayish-brown (10YR 5/2) silt loam, very 

dark grayish brown (10YR 3/2) moist; weak, fine, 

crumb structure; soft, very friable; neutral; abrupt, 
smooth boundary. 

to 15 inches, grayish-brown (10YR 5/2) silt loam, 

very dark brown (10YR 2/2) moist; weak, coarse, 

subangular blocky structure parting to weak, fine, 
granular; soft, very friable; neutral; clear, smooth 
boundary. 

A13—15 to 23 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; weak, medium, sub- 
angular blocky structure parting to weak, fine, 
granular; soft, very friable; neutral; clear, smooth 
boundary. 

A14—23 to 30 inches, dark grayish-brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak, 
coarse, subangular blocky structure parting to weak, 
fine, crumb; soft, very friable; neutral; clear, smooth 
boundary. 

Ab—30 to 45 inches, very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) moist; weak, coarse, subangular 
blocky structure parting to weak, medium and fine, 
granular; soft, very friable; neutral; gradual, 
smooth boundary. 

C—45 to 60 inches, light brownish-gray (10YR 6/2) silt 
loam, dark gray (10YR 4/1) moist; weak, coarse, 
subangular blocky structure parting to weak, me- 
dium, subangular blocky; soft, very friable; neutral. 


The solum ranges from 28 to 50 inches in thickness. The 
Al horizon ranges from 18 to 36 inches in thickness. Buried 
izous that are very dark gray to dark gray add to the 
total thickness of the A horizon. In areas of recent over- 
wash, the surface layer is light gray to pale brown and is 
sandy in places. Platy structure is common in the A horizon. 
The С horizon is grayish-brown to light-gray loam or silt 
loam and is stratified in places with textures ranging from 
sandy loam to silty clay lonm. Free lime is in the © horizon 
in some profiles. 

Hobbs soils are near Cass and Hord soils. They are finer 
textured than Cass soils. Hobbs sails lack the B horizon of 
Нога soils and are lower on the Jandscape than those soils. 


Hobbs silt loam (0 to 1 percent slopes) (Hv).— This soil 
is on bottom lands along the larger streams in the valleys. 
Tt has the profile deseribed as representative for the series. 
Ineluded in mapping were a few small areas of Cass and 
Hord soils. 


A12—T 
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Surface runoff is medium. This soil is easy to work, and 
tilth is good. 

Nearly all the acreage of this soil is cultivated, The 
soil responds well to irrigation, Grain sorghum, wheat, 
corn, and alfalfa are grown under dryland management, 
Corn and grain sorghum are the principal irrigated crops. 
Capability units 1-1, dryland, and 1-2. irrigated; Silty 
Lowland range site; Silty to Clayey windbreak suitability 
group. 

Hobbs silt loam, occasionally flooded (0 to 3 percent 
slopes) (2Hb).—This soil is on alluvial bottoms of upland 
drainagoways nnd perennial streams, It is subject to 
flooding. but most of the floods are of short duration. 
This soil has a profile similar to the one described as 
representative for the series, except that the surface layer 
is silt loam stratified with thin layers of fine sandy loam 
to silty clay loam. The underlying material is stratified 
with fine snd to silty clay and has reddish-brown mottles 
ın some places. 

Included with this soil in mapping were a few т 
Silty alluvial land. and small areas of Cass soils. 
included were a few wet areas in which the water 
is within a few feet of the surface, Such areas are in old 
remnants of stream channels. Some old river channels that 
are filled with sediment have a silty clay or clay surface 
layer, 

Surface папой is medium. This soil is subject to flood- 
ing. but. floodwaters drain quickly after streams recede, 
Flooding seldom causes a complete loss of a crop, but it 
can affect harvest or planting. 

Most of this soil is cultivated, but some of it is in 
native grass, Grain s n. and alfalfa are the 
main crops. Wheat is not grown extensively, because of 
the hazard of flooding. This soil is suited to irrigation if 
it is protected from flooding. In years when rainfall is 
below normal, the additional moisture can be beneficial. 
especially for pasture or hayland, Much of the area of 
this soil nlong the perennial streams is covered with grass 
and a good growth of trees or shrubs. These areas are 
used mostly for grazing. but they alsa provide n good 
habitat for wildlife. Capability units ITw-3, dryland. and 
TIw-3. irrigated: Silty Overflow range site: Moder- 
ately Wet windbreak suitability gronp. 


Holder Series 


, well-drained soils 
10 / Slopes range 


The Holder series consists of de 
that formed in loess on uplands [0 
from O to 11 percent. 

In а representative profile the surface layer is silt loam 
about 10 inches thick. The upper 6 inches has been. dis- 
turbed by tillage nnd is gray: the lower part is dark gray. 
The subsoil, which extends to а depth of 30 inches, is dark 
grayish-brown light silty elay loam in the upper part. 
gravish-brown light silty clay loam in the middle, and 
light brownish-sray silt loam in the lower part. It is 
slightly hard when dry and friable when moist, The 
underlying material is pale-brown to light-gray silt loam, 
Free lime is at a depth of 38 inches, 

Holder have moderate permeability. Available 
water eapaeity is high. Natural fertility is medium to 
low. and oreanie-matter content is moderate to low, These 
soils are easy to work, 


soils 


SURVEY 


Figure 10.—Profile of a Holder silt loam, The light silty clay loam 
subsoil is easily penetrated by plant roots, air, and water, Pointers 
indicate lower boundaries of surface layer and subsoil. 


Holder soils are used mostly for cultivated erops. They 
are well suited to irrigation and to all erops commonly 
grown in the county, Some areas are in native grass, 
These soils are well suited to trees and are a source of 
food for wildl 

Representative profile of Holder silt loam, 1 to 3 per- 
cent slopes. 0.3 mile north and 100 feet east of the south 
west corner of sec. 9, T. 7 N., R. 11 W.: 

Ар—0 to 6 Inches, gray (10YR 5/1) silt loam, very dark 
grayish brown (10 m 3/2) moist; wen fine, crumb 
structure; soft, very frinble; slightly 4; abrupt, 
smooth boundary. 
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A12—6 to 10 inches, dark-gray (10YR 4/1) silt loam, very 
dark brown, (10YR 2/2) moist; weak, fine, granular 
structure; slightly hard, friable; neutral; clear, 
smooth boundary. 

Bi—10 to 14 inches, dark grayish-brown (10YR 4/2) light 
silty clay loam, very dark grayish brown (10YR 
3/2) moist; moderate, medium, granular structure ; 
slightly hard, friable; neutral; clear, smooth 
boundary. 

B2t—14 to 23 inches, grayish-brown (10YR 5/2) light silty 
clay loam, dark grayish brown (10¥R 4/2) moist; 
weak, coarse, subangular blocky structure parting to 
moderate, fine, subangular blocky; slightly hard, 
friable; mildly alkaline; clear, smooth boundary. 

B3—23 to 30 inches, light brownish-gray (10YR 6/2) silt 
loam, grayish brown (10YR 5/2) moist; weak, 
coarse, subangular blocky structure; slightly hard, 
friable; mildly alkaline: gradual, smooth boundary. 

C1- 30 то 38 inches, pale-brown (10YR 6/3) silt loam, gray- 
ish brown (10YR 5/2) moist; weak, coarse, sub- 
angular blocky structure; soft, very friable; mildly 
alkaline; abrupt, wavy boundary. 

0238 to 60 inches, light-gray (JOYR 7/2) silt loam, light 
brownish gray (10YR 6/2) moist; massive: soft, very 
friable; yellowish-brown iron stains; strong effer- 
vescenee; moderately alkaline. 

The solum ranges from 25 to 48 inches in thickness. The 
A horizon is 7 to 15 inches thick. It ranges from dark gray 
to grayish brown. In eroded and severely eroded areas, there 
is a grayish-brown to brown silt loam to light silty clay 
loam A horizon that is less than 7 inches thick. The B2t 
horizon ranges from 9 to 12 inches in thiekness. It is light 
silty clay loam that has a clay content of 28 to 35 percent. 
The C horizon is pale brown to very pale brown or light 
gray and has yellowish-brown iron stains. In some areas 
reddish-brown concretions and soft lime accumulations are 
seattered throughout the C horizon below a depth of 36 
inches. Depth to lime averages about 45 inches but ranges 
from 36 inches to more than 60 inches, 

In mapping units HgB2, HgB3, and HgC3, the surface 
layer is thinner and lighter in color than is defined in the 
range for the series, but this difference does not alter the 
nsefulness or behavior of the soils. 

Holder soils are near Hastings and Kenesaw soils. They 
have a more friable, Jess clayey Bat horizon than Hastings 
soils. They have a B horizon, which is lacking in Kenesaw 
soils. 

Holder silt loam, 0 to 1 percent slopes (Hg).—This soil 
is on uplands. It has a profile similar to the one described 
as representative for the series, except that the subsoil is 
slightly thicker. 

Included with this soil in mapping were small areas 
that have a surface layer 15 to 20 inches thick, Also in- 
eluded were small areas of Hastings and Hord soils and 
areas where 6 to 12 inches of light-colored loess has been 
deposited on the surface. 

Runoff is slow. Soil blowing can be a hazard in winter 
and carly in spring if the soil is left unprotected. The soil 
is moderate in organie-matter content and medium in 
natural fertility. It is easy to work and has good tilth. 

Most of the acreage of this soil is cultivated, and much 
of it is irrigated. Wheat. grain sorghum. and alfalfa are 
the main dryland crops. Corn and grain sorghum are irri- 
gated. This soil is deficient in zine in areas of deep cuts 
made by land leveling. Capability units III. dryland, 
and T-1, irrigated: Silty range site; Silty to Clayey 
windbreak suitability group. 

Holder silt loam, 1 to 3 percent slopes {HgA}.—This 
soil is mostly on hillsides and ridgetops. It has the profile 
deseribed as representative for the series. Included in 
mapping were small areas of soils that have a surface 
layer of light silty clay loam 4 to 7 inches thick. 


Runoff is medium, and water erosion is a hazard in 
some places. This soil is moderate in organic-matter con- 
tent and medium in natural fertility. 

Most of the acreage of this soil is cultivated, and much 
of it is irrigated. Wheat, grain sorghum, and alfalfa are 
the main dryland crops. Corn and grain sorghum are the 
main irrigated crops. Land grading generally is needed 
to reduce or smooth the slopes for irrigation, Zinc is 
needed in areas where deep cuts have exposed the under 
ing locss. Capability units IIe-1, dryland, and Пе-1, i 
gated; Silty range site; Silty to Clayey windbreak suit- 
ability group. 

Holder silt loam, 3 to 7 percent slopes (Hg8).—This 
soil is on ridgetops, hillsides, and sides of drainageways 
on uplands. The profile of this soil is similar to the one 
described as representative for the series, except that the 
subsoil is not so thick. 

Included with this soil in mapping were small areas of 
soils that have a surface layer of grayish-brown light silty 
clay loam. 

Runoff is medium, and erosion is a hazard if this soil 
is cultivated. Natural fertility is medium, and organic- 
matter content is moderate. 

This soil is suitable for cultivation, but most of the 
acreage is in native grass. Wheat, grain sorghum, corn, 
and alfalfa are the principal crops. This soil is well suited 
to sprinkler irrigation. Capability units ITTIe-1, dryland, 
and I{le-1, irrigated; Silty range site; Silty to Clayey 
windbreak suitability group, 

Holder silt loam, 3 to 7 percent slopes, eroded 
(HgB2),—This soil is on hillsides and the sides of drainage- 
eral tr III on uplands, It has a profile similar to the 
опо described as representative for the series, except that 
the surface layer is 4 to 7 inches thick, | 

Included with this soil in mapping were areas of soils 
that have a surface layer of light silty clay loam. Also 
included were small areas of soils where the underlying 
material of pale-brown to very pale brown silt loam is 
exposed. In addition, some areas of soils that have lime 
within 36 inches of the surface were included. 

Organic-matter content is moderately low, and natural 
fertility is medium. Runoff is medium. Water erosion is 
a hazard. Iu some eroded areas this soil has poor tilth, and 
as a result, good stands of row crops are difficult to estab- 
lish is some years. 

Most of the acreage of this soil is cultivated. Grain 
sorghum, wheat, and alfalfa are the principal crops. This 
soil is suited to sprinkler irrigation, or it can be bench- 
leveled for gravity irrigation. Some areas of this soil have 
been seeded to native grasses. Capability units TIIe-1. 
dryland, and ITTe-1. irrigated: Silty range site; Silty to 
Clavey windbreak suitability group. 

Holder silt loam, 7 to 11 percent slopes H This 
soil is on the sides of drainageways on uplands. The pro- 
file of this soil is similar to the one described as represent- 
ative for the series, except that the surface layer and 
subsoil are not so thick. 

Included with this soil in mapping were areas where 
lime is at a depth ranging from 20 to 86 inches, Also 
included were small areas of Coly and Geary soils and 
areas of Hobbs soils on the bottoms of the drainageways. 

Zunoff is medium to rapid. Erosion is a hazard if this 
soil is cultivated. Organic-matter content is moderate, 
and natural fertility is medium. 


22 Son. 


SURVEY 


Figure II Holder silt loam, 3 to 7 percent slopes, eroded, on a terra ced hillside. 
dryland management, Hord silt loam, terrace, 0 to 1 percent slopes, 


Most of the acreage of this soil is in native grass, A few 
areas are cultivated, and wheat, grain sorghum, and al- 
falfn nre the principal crops, Capability unit IVe-1, 
dryland: Silty range site; Silty to Clayey windbreak 
suitability group, 

Holder silly clay loam, 3 to 7 percent slopes, severely 
eroded (Ho83).—This soil is on hillsides and the sides of 
drainageways on uplands. The profile of this soil is sim 
ilar to the one deseribed as representative for the series, 
except that the surface layer is grayish-brown to brown 
light silty clay loam 4 to 6 inches thick. 

Included with this soil in mapping were areas where 
depth to lime ranges from 16 to 36 inches, Also included 
were a few small areas of Coly soils. 

Runoff is medium, Water erosion is a severe hazard. 
Erosion has removed nearly all of the original surface 
layer and much of the subsoil, and in places the underly 
ing material is exposed, Organic-matter content and 
natural fertility are low. Tilth is poor, This soil is diffioult 
to work, and good stands of row crops are difieult to 
establish in some years. Most areas of this soil have nu- 
morons small gullies. 

Most of the acreage of this soil is cultivated, Some has 
hoen seeded to native grasses and is used for g ng. The 
surface layer puddles if worked when too wet, and it 
becomes slightly hard when dry, Wheat, grain sorghum, 
and alfalfa are the principal erops. This soil is suited to 
sprinkler irrigation, or it can be bench-leveled for gravity 
irrigation. Capability units HTe-8, dryland, and ELTe-11, 
irrigated; Silty range site: Silty to Clayey windbreak 
suitability group. 


Grain sorghum, planted on the contour, is grown under 
on the stream terrace in the background. 


Holder silty clay loam, 7 to 11 percent slopes, severely 
eroded (HgC3L—This soil is on the sides of drainagewnys 
on uplands} (fig. 12).| Tt has a profile similar to the one 
described as representative for the series, except that the 
surface layer is grayish-brown to brown light silty clay 
loam 4 to 6 inches thick. 

Ineluded. with this soil in mapping were areas where 
the depth to lime ranges from 12 to 36 inches, Also in- 
cluded were small areas of Coly and Geary soils. As much 
as 15 percent of some mapped areas consists of Hobbs soils. 

Runoff is medium to rapid, and water erosion is a 
severe hazard. In most areas erosion has removed all of 


Figure 12—An area of Holder silty clay loam, 7 to 11 percent 
slopes, severely eroded, along an upland drainageway. Included soil 
on bottom of drainageway is Hobbs silt loam, occasionally flooded. 
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the original surface layer and much of the subsoil, and 
in places the underlying material is exposed. Small, cross- 
able gullies are numerous. Organic-matter content and 
natural fertility are low. Tilth 1s poor. The soil is difficult 
to work, and good stands of row crops are difficult to 
establish. The surface layer puddles if worked when too 
wet, and it ightly hard when dry. 

All of the acreage has been cultivated, but much of it is 
now seeded to native grasses used for grazing. Wheat and 
alfalfa are the most suitable crops. but grain sorghum 
also is grown. Capability unit IVe-8, dryland: Silty range 
site; Silty to Clayey windbreak suitability group. 


Hord Series 


The Hord = 
formed in loe 


es consists of deep, well-drained soils that 
ilty alluvium, or a mixture of loess and 
alluvium. These are nearly level to gently sloping soils 
on stream terraces and uplands. The most extensive area 
of Hord soils is on the stream terrace along the Little 
Blue River. 

In a representative profile the surface layer is silt loam 
about 15 inches thick. The upper 6 inches has been dis- 
turbed by tillage and i y: the lower part is dark 
gray. The subsoil, which extends to a depth of 50 inches, 
18 dark-gray silt loam in the upper part and gray silt 
loam in the lower part. It is slightly hard when dry and 
very friable when moist. The underlying material is light 
brownish-gray silt loam. 

Пота soils have a high available water capacity. Per- 
meability is moderate. Organic-matter content is moder- 
ate, and natural fertility is high. Tilth is good, and the 
soils wre easily worked. | 

IIord soils are suited to all crops commonly grown in 
the county and are easily developed for irrigation. ‘They 
respond well to irrigation and fertilizer, Some areas are 
in native grass. These soils are suitable as sites for trees. 

Representative profile of. Hord silt loam, terrace, 0 to 
1 percent slopes, 300 feet south and 50 feet west of the 
northeast corner of sec. 15, T. 5 N., R. 11 W.: 


Ap--0 to 6 inches, gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak, fine, crumb struc- 
ture; soft, very friable; neutral; abrupt, smooth 
boundary. 

A12—46 to 15 inches, dark-gray (10YR 4/1) silt loam, very 
dark brown (10YR 2) moist; weak, medium, 
granular structure; ft, very friable; neutral; 
clear, smooth boundary. 

B2—15 to 30 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (IOYR 3/1) moist; weak, coarse, pris- 
matte structure parting to weak, fine, subangular 
blocks slightly hard, very friable; neutral; grad- 
ual, smooth boundary. 

30 to 50 inches, gray (10YR 5/1) silt loam, dark gray 
(10YR 4/1) moist; weak, course, prismatic struc- 
ture parting to weak, medium and coarse, subangu- 
lar Mocky; slightly hard, very friable; neutral; 
gradual, smooth boundary. 

C--50 to 60 inches, light brownish-gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak, 
coarse, prismatic structure parting to massive; soft, 
very friable; neutral. 


B3 


The solum ranges from 36 to 55 inches in thickness. It is 
neutral to mildly alkaline. Soil material having dry colors 
of grayish brown or darker ranges from 20 to 30 inches in 
thickn and extends well into the B horizon. The A hori- 
zon ranges from 10 to 16 inches in thickness and is dark 
gray to grayish brown. The B horizon is dark gray to pale 
brown. The B2 horizon ranges from silt loam to light silty 
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clay loam. The C horizon is light brownish gray to light 


gray. In most places it is nonealcareous, but free lime is 
a depth of 48 to 60 inches in some ғ 
the С horizon is comunonly strat 
silty clay loam. Where the soi 


ed with loamy sand 
àre on uplands, the 


at 


as. On stream terraces, 


to 
e 


horizon is silt loam that is stained with iron. Buried soils 


are commo) 

Нога soils are near Holder, Hobbs, and Kenesaw soi 
They typically have a less cla 
soils. Hord soils are les 


ls. 


ey H horizon than Holder 
s stratified than Hobbs soils and 


have a B horizon that is lacking in the Hobbs and Kenesaw 


soils. 


Hord silt loam, 0 to 1 percent slopes (Hc).—This soil 
formed in calcareous loess on uplands. It has а profile that 
is similar to the one deseribed as representative for the 


and the underlying material is silt loam loess. 

Included with this soil in mapping were areas whe: 
the surface layer is 16 to 32 inches thick, These are 
commonly have light-gray silt loam material in the upp 
20 inches. Also included are a few small areas of Hold 
and Kenesaw soils. 


ries, except that it has a light silty clay loam subsoil 


re 
as 
er 
er 


This soil is easily worked. Surface runoff is slow, and 


water erosion is not a hazard. In dryfarmed areas the 


те 


is a shortage of moisture in most years. Conserving mois- 


ture is the main concern if the soil is dryfarmed. 
Nearly all of the acreage of thi 


soil is cultivated, and 


some of it is irrigated. Wheat, grain sorghum, and alfalfa 


are the pr 


cipal dryfarmed crops. Corn and grain sor- 


ghum are irrigated. This soil is easily developed for irri- 
gation. Areas in native grass ave used mostly for grazing. 


Capability units IIe-1, dr 


land. and I-1, irrigated; Silty 


range site: Silty to Clayey windbreak suitability group. 
Нога silt loam, terrace, 0 to 1 percent slopes (2Hd).— 
This soil formed in silty alluvium or a mixture of loess and 
alluvium on stream terraces along the major drainage- 
ways. It has the profile described as representative for 


the series, 


Included with this soil in mapping were some areas of 


soils on stream terraces along the Little Blue River 
which the subsoil is hea 
nt a depth of 20 to 30 
small areas of Hobbs soils. 

Surface runoff is slow, In dryfarmed areas there is 


in 


silty clay loam that has lime 
iches. Also included are a few 


а 


shortage of moisture in most years and conserving mois- 


ture is a major concern. 


Most. of the acreage of this soil is cultivated, and much 


of it is irrigated. Crops respond well to irrigation. On 


a little land shaping is required for gravity irrigation. 
Wheat. grain sorghum, and alfalfa are the principal dry- 


farmed crops. Corn and grain sorghum are irrigate: 
Areas in native grass are used for grazing or hay. Cap 
bility units 11e-1, dryland, and 1-1. irrigated: Sil 
Lowland range site: Silty to Clayey windbreak suitabili 
group. 


Hord silt loam, terrace, 1 to 3 percent slopes (2HdA).— 
This soil is on alluvial foot slopes along upland breaks 


aud on the sides of shallow drainageways that cross t 


y 


d. 
a- 

y 
Y 


1e 


stream terraces, Tt has a profile similar to the one de- 


scribed as representative for the series, except that it h 


as 


a thinner subsoil. Included in mapping were a few small 


areas of Hobbs soils. 


Surface runoff is medium, and erosion can be a hazard. 


arly all the acreage of this soil is cultivated. If the 


soil is developed for irrigation. it generally requires more 
laud grading than other Пога soils. Wheat, grain sor- 
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ghum, and alfalfa are the main dryfarmed crops. Corn 
and grain sorghum are irrigated. Native grass areas are 
used for grazing. Capability units Ile, dryland, and 
Tle-t, irrigated: Silty range site; Silty to Clayey wind- 
break suitability group. 


Inavale Series 


The Inavale series consists of deep, excessively drained 
soils that formed in loamy and sandy alluvium, much of 
which has been reworked by wind to form low hummocks. 
These are nearly level to gently sloping soils, mainly on 
bottom lands along Sand and Cottonwood Creeks and 
along small drainageways or swales in the sandhills. A 
few areas are on the bottom lands along the Little Blue 
River, Low-lying areas are subject to occasional flooding. 
Tho water table is at a depth of 5 to 20 feet. 

In a representative profile the surface layer is grayish- 
brown loamy fine sand about 6 inches thick. Next is a 
transitional layer of loose, brown loamy sand that extends 
to a depth of 12 inches. The underlying material is pale- 
brown fine sand grading to light-gray fine sand that is 
stratified with fine sandy loam and loamy sand at a depth 
of 36 inches. 

Tnavale soils have rapid permeability. Natural fertility 
and organic-matter content are low. Available water ca- 
pacity is low. 

These soils are used mostly for range, but some areas 
are cultivated, The soils also are suited to trees in wind- 
breaks and to use by wildlife. 

Representative profile of Tnavale loamy fine sand, 0.3 
mile north and 0.4 mile west of the southeast corner of 
sec. 34, T. 6 N., R. 19 W.: 

Ap--0 to 6 inches, grayish-brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak, fine, crumb structure; loose, very friable: 
neutral; abrupt, smooth boundary. 

AC—6 to 12 inches, brown (10YR 5/3) loamy sand, dark 
grayish brown (10YH 4/2) moist; weak, coarse, 
subangular blocky structure parting to single 
grained; loose; neutral; adnal, smooth boundary. 

C1—42 to 36 inches, pale-brown (10 6/3) fine sand, brown 
(10YR 5/3) moist; single grained; loose; neutral; 
gradual, smooth boundary. 

©2—36 to 60 inches, light-gray (1OYR 7/2) fine sand strati- 
fied with lenses of fine saudy loam and loamy sand, 
grayish brown (10YR moist; single grained: 
loose; neutral. 


The solum ranges from 10 to 22 inches in thickness. The 
A horizon ranges from 4 10 10 inches in thickne: It is 
dark grayish-brown to brown loamy fine sand or fine sandy 
loam. The AC and С horizons range from grayish brown 
and brown to white. Their texture ranges from loamy fine 
sand to sand. he C horizon is stratified with silty clay 
loam to sand. It is neutral to mildly alkaline. In some places 
the C horizon has reddish-brown or yellowish-brown mottles 
below a depth of 40 inches. 

Inavale soils ате near Valentine апа Cass soils. They nre 
more stratified and are lower on the landscape than Valen- 
tine soils. Inavale soils have n thinner A horizon and are 
coarser textured than Cass soils. 


Inavale fine sandy loam (0 to 3 percent slopes) (15).— 
This soil is hummocky. Tt has а profile similar to the опе 
described as representative for the sevies, except that the 
surface layer is fine sandy loam. | 

Included with this soil in mapping were a few areas 
where the surface layer is Joamy fine sand or silt loam. 
Also included were small areas of Cass soils. 


Surface runoff is slow. This soil is easily worked, but 
it tends to be droughty if dryfarmed. Soil blowing is a 
hazard in cultivated areas. Some low-lying areas are sub- 
ject to occasional flooding, 

This soil is mostly in native grass and is used for graz- 
ing. Only a few areas are cultivated. Wheat and grain 
sorghum are the principal crops. This soil is suited to 
sprinkler irrigation. Capability units IIIe-3, dryland, 
and 1710-3, irrigated; Sandy Lowland range site; Sandy 
windbreak suitability group. 

Inavale loamy fine sand (0 to 3 percent slopes) (lgl.— 
This hummocky soil is on bottom lands. It has the profile 
described as representative for the series. 

Included with this soil in mapping were a few small 

of soils that have a fine sandy loam to silt loam 
surface layer, а few areas of soils in which the underlying 
material is silt loam or silty clay loam below a depth of 
30 inches, and some small areas of soils along Sand Creek 
that are affected by a water table in wet years. Also in- 
cluded were some small areas of Cass and Valentine soils. 

Surface runoff is slow to very slow. If this soil is culti- 
vated. soil blowing is a hazard. This soil is droughty and 
tends to be difficult to cultivate becanse of its looseness. 
Low-lying areas are subject to occasional flooding. 

Most of the acreage of this soil is in native grass. The 
soil oceurs mostly as small, irregular areas along drain- 
ageways, and this makes cultivation impractical. Only a 
few areas are large enough for cultivation. Wheat and 
grain sorghum are the principal dryfarmed crops, ‘This 
soil is suited to sprinkler irrigation. Some areas that 
were cultivated have been reseeded to native grasses and 
are used mostly for grazing. Capability units IIIe-5, 
dryland. and 1110-3. irrigated; Sandy Lowland range 
site; Sandy windbreak suitability group. 


Kenesaw Series 


The Kenesaw series consists of deep, well-drained soils 
that formed in young loess on uplands or in mixed loess 
and alluvium on stream terraces (fig. 13) Slopes range 
from 0 to 5 percent. Most areas are hummocky. 

Tn a representative profile the surface layer is grayish- 
brown silt loam about $ inches thick. Next is a transi- 
tional layer of pale-brown silt loam 8 inches thick, Tt is 
soft when dry and very friable when moist. The under- 
Iving material is light-gray silt loam. Free lime is at a 
depth of inches. 

Kenesaw soils have moderate permeability. Available 
water capacity is high. Organic-matter content is moder- 
ately low to low, and natural fertility is medium to low. 
The pattern of surface drainage is not well defined in 
some areas. 

‘These soils are used mostly for cultivated crops. They 
respond well to irrigation and fertilizer. but land grading 
generally is needed before the soils can be gravity irri- 
gated. Leveled areas are deficient in zinc, Kenesaw soils 
are suited to all crops commonly grown in the county. 
Hnmmocky or irregular slopes make some areas difficult 
to manage. Some areas remain in native grass. Kenesaw 
soils are well suited to trees, and they can be used by 
wildlife and for recreation. 

Representative profile of Kenesaw silt loam. 0 to 1 
percent slopes, 0.4 mile north and 140 feet east of the 
southwest corner of sec. 27, T. 7 N., R. 12 W.: 
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Figure 13.—Profile of a Kenesaw silt loam. This soil is easily pene- 
trated by roots, and it has a high available water capacity. Pointers 
indicate lower boundaries of surface layer and transitional zone. 


Ар—0 to 6 inches, grayish-brown (10YIt 5/2) silt loam, very 
dark grayish brown (1OYR 2/2) moist; wi , fine, 
crumb structure; soft, very friable; neutral ; abrupt, 
smooth boundary, 

Al2—4 to s inches, dark-gray (10YR 4/1) silt loum, very 
dark gray (10YR 3/1) moist; weak, coarse, sub- 
angular blocky structure parting to wenk, fine, 
granular; soft, very friable; neutral; abrupt, 
smooth boundary. 

AC—S to 16 inches, pule-brown (10YR 6/2) silt loam, brown 
(10ҮК 5/3) moist; wenk, coarse, subangular blocky 
structure parting to weak, fine, subangular blocky; 
soft, very friable; neutral: gradual, wavy boundary. 

C1—16 to 28 inches, light-gray (10YR. 7/2) silt loam, grayish 
brown (10YR moist; few, fine, faint iron 
stains; weak, course, subangular blocky structure: 
soft, very friable; mildly alkaline; abrupt, wary 
boundary. 

C2—28 to 00 Inches, Hght-gray (10¥R 7/2) silt loam, grayish 
brown (10YR 5% moist; few, fine, faint iron 
stains; weak, coarse, subangular blocky structure 
parting to massive: soft, very friable; strong efer- 
vescenee; moderately alkaline. 

The A horizon ranges from 8 to 10 inches in thickness 


and from dark gray to grayish brown in color. The AC 
horizon is loam or silt lonm 4 to 10 inches thick, It ranges 
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from grayish brown to pale brown. The С horizon is light 
gray to very pale brown. The C horizon is mostly silt loam, 
їоми, or very fine sandy loam, but in some areas it is 
thinly stratified with silty clay loam to sand. Depth to lime 
ranges from 15 to 48 inches. Yellowish or reddish-brown iron 
stains nre common in the € horizon, 

The Kenesaw soils are near Coly, Hersh, Holder, and 
Rusco soils. They are more deeply leached of lime than Coly 
solls, Kenesaw solls are finer textured than Hersh soils. 
They are less clay than Holder solls and lack the B 
horizon of those soils, They are better drained and lack the 
H horizon of Rusco sells, 

Kenesaw silt loam, 0 to 1 percent slopes (Кз). This 
soil is on uplands, It has the profile deseribed as repre- 
sentative of the series, 

Included with this soil in mapping were a few small 
areas where the surface layer is fine sandy loam: 
areas where there is a buried soil at a depth of 2 to 5 feet; 
and a few small areas of Holder and Ruseo soils. 

Surface runoff is slow, Organie-matter content is mod- 
erately low. and natural fertility is medium, Conserving 
moisture is a concern if this soil is dryfarmed, Soil blow- 
i in be a hazard in winter and carly in spring if the 
left unprotected, Dry-farmed areas lack adequate 
moisture in most years. 

Most of the acreage of this soil is cultivated, The soil 
is well suited to irrigation, but a small amount of land 
grading is needed to prepare it for gravity irrigation. 
Available zine is low in areas where deep cuts have ex- 
posed the underlying material. Wheat, grain sorgham, 
and alfalfa are the principal dryfarmed crops. Corn and 
grain sorghum are irrigated. Capability units 116-1, dry- 
land, and 1-1, irrigated; Silty range site; Silty to Clay 
windbrenk suitability group. 

Kenesaw silt loam, 1 to 3 percent slopes CA 
soil formed in loess on uplands. Most areas are hummoc 
It has a profile similar to the one described as represent- 
ative for the series, except that lime is closer to the 
surface. 

Included with this soil in mapping were areas where 
the surface layer is light brownish-gray to pale-brown 
silt loam or loam 4 to S inches thick and small areas where 
the surface layer is 6 to 24 inches of fine sandy tonm. Also 
included were a few small areas of Tersh soils. 

Surface runoff is medium. Erosion is a hazard in some 
places. Organic-matter content is moderately low to low, 
fertility is medium to low. Tilth is poor in 
The hummocky. irregular slopes make ter- 
racing difficult, Returning crop residue to the soil im- 
proves tilth and iner s the content of organie matter. 

Most areas of this soil are cultivated. Wheat, grain 
hum. and alfalfa are the main dryfarmed crops. This 
wited to gravity and sprinkler irrigation. Corn and 
grain sorghum are irrigated, Most areas need to be leveled 
for gravity irrigation. Many of the hummocky areas of 
this soil that have been leveled for irrigation have slopes 
of 1 percent or less after leveling. The content of zine is 
low in areas where deep cuts have exposed the underlying 
material, Capability units ITe-1, dryland, and ITe-1. ir- 
i ilty range site: Silty to Clayey windbreak suita- 
bility group. 

Kenesaw silt loam, 3 to 7 percent slopes (Ks8).—This 
soil is mostly on the sides of hills and drainageways on 
uplands, Some areas are hummocky. This soil has a profile 
similar to the one described as representative for the 
series. except that lime is closer to the surface. 
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Included in mapping were areas where the surface 
layer is light brownish-gray to pale-brown silt loam or 
loam 4 to 8 inches thick, areas where the soils are non- 
caleareous to а depth of 60 inches or more, and small 
areas of soils that have 6 to 94 inches of fine sandy loam 
at the surface. Also included were small areas of Coly 
and Hersh soils. 

Surface runoff is medium, and erosion is a hazard. 
Organie-matter content and natural fertility are low. 
Tilth is poor in some areas. Some hillsides have numerous 
small gullies. Irregular slopes in some areas make ter- 
racing difficult. 

About 75 percent of the acreage of this soil is cultivated. 
Whent, grain sorghum, and alfalfa are the principal 
dryfarmed crops. An extensive amount of land grading 
is needed to prepare this soil for gravity irrigation. Con- 
tour bench are suitable on some hillsides. Some small 
areas are sprinkler irrigated. Corn and grain sorghum 
are the main irrigated crops. Leveled areas are com- 
monly deficient in zinc. Capability units IIIe-1, dryland, 
and IIIe-l, irrigated; Silty range site; Silty to Clayey 
windbreak suitability group. 

Kenesaw silt loam, terrace, 0 to 1 percent slopes 
(2Ks)—This soil formed in silty alluvium or a mixture of 
loess and alluvium. It is mainly on stream terraces along 
the Platte River and Cottonwood Creek. Some small, 
Scattered areas are on the stream terrace along the Little 
Blue River. This soil has a profile similar to the one 
described as representative for the Kenesaw series, except 
that the underlying material is very fine sandy loam or 
silt lonn that is thinly stratified with silty clay loam to 
sand. 

Included with this soil in mapping were a few areas of 
soils that have a subsoil of silty clay loam, a few areas of 
soils on the Platte River stream terrace that have sand 
or coarse sand and gravel at а depth below 20 inches, and 
a few areas of soils that have a surface layer of fine sandy 
loam. The sandy areas are shown on the soil map by 
special symbol. Also included were a few small areas of 
Anselmo and Rusco soils. 

Surface runoff is slow. Organic-matter content is mod- 
erately low, and natural fertility is medinm. Conserving 
soi] moisture and maintaining high fertility are the main 
concerns of management. 

Most areas of this soil are cultivated. This soil is well 
suited to irrigation and does not require extensive land 
leveling for gravity irrigation. Wheat, grain sorghum, 
and alfalfa are the main dryfarmed crops. Corn and grain 
sorghum are irrigated. Capability units Пе-1, dryland, 
and I-1, irrigated: Silty Lowland range site; Silty to 
Clayey windbreak suitability group. i 


Lex Series 


Tbe Lex series consists of nearly level, moderately 
deep, somewhat poorly drained soils that formed in recent 
alluvium. These soils are on bottom lands along the Platte 
River: The water table fluctuates between depths of 2 and 

eet. 

Tn a representative profile the surface layer is silt 
loam about 9 inches thick. The upper 5 inches has been 
disturbed in tillage and is grayish brown; the lower part 
is gray. Next is a transitional layer of light brownish- 
gray, calcareous silt loam about 9 inches thick. Tt is 


slightly hard when dry and very friable when moist. The 
underlying material is pale-brown fine sandy loam that 
has yellowish-brown mottles. At а depth of 92 inches, it 
grades to light-gray coarse sand and gravel. 

Lex soils have moderate permeability in the upper part 
and very rapid permeability in the underlying coarse 
sand and gravel. Organic-matter content is moderate, and 
natural fertility is medium to low. Available water capac- 
ity is slow. 

Most areas of these soils are cultivated. Crops respond 
well to irrigation, but internal drainage is needed because 
of the moderately high water table. These soils are suited 
to all erops commonly grown in the county. Some areas 
are in native grass. The soils also are suited to trees that 
can tolerate wetness. 

In this county Lex soils are mapped only in an undif- 
ferentiated group with Alda soils. 

Representative profile of Lex silt loam in an area of 
Lex and Alda soils, 100 feet north and 25 feet cast of the 
southwest corner of sec. 5, T. 8 N., R. 12 W.: 


Ар—0 to 5 inches, grayish-brown (10ҮБ 5/2) silt loam, very 
dark gray (10XR 3/1) moist; weak, fine, crumb 
structure; slightly hard, very friable; mildly alka- 
line; abrupt, smooth boundary. 

5 to 9 inches, gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak, medium, subangular 
blocky structure parting to weak, medium, granular; 
slightly hard, very friable; mildly alkaline; clear, 
smooth boundary. 

AC—9 to 18 inches, light brownish-gray (10YR 6/2) silt loam, 
grayish brown (10YR 5/2) moist; weak, coarse, sub- 
angular blocky structure parting to weak, medium, 
subangular blocky ; slightly hard, very friable; violent 
effervescence; moderately alkaline; clear, smooth 
boundary. 

C1—18 to 22 inches, pale-brown (10YR 6/3) fine sandy loam, 
brown (10YR 5/3) moist; common, medium, faint, 
yellowish-brown (10YR 5/4) mottles; wenk, coarse, 
subangular blocky structure parting to single 
grained; soft, very friable; slight effervescence ; 
moderately alkaline; gradual, wavy boundary. 

TIC2—22 to 60 inches, light-gray (10YR 7/2) coarse sand 
and gravel, light brownish gray (10YR 6/2) moist; 
few, fine, faint, yellowish-brown  (10YR 5/4) 
mottles; single grained; loose; mildly alkaline. 

The A horizon is 8 to 14 inches thick. Its colors range 
from dark gray to grayish brown, and its texture is silt 
loam, loam, or very fine sandy loam. The AC horizon ranges 
from 7 to 12 inches in thickness and from dark gray to pale 
brown in color. This horizon is silt loam or loam that is 
stratified with sandy clay loam to sand in places. Accumula- 
tions of free lime and lime concretions are common in the 
AC horizon. The © horizon ranges from fine sandy loam to 
loamy sand and grades to coarse sand and gravel at a 
depth of 20 to 40 inches. Lime is at or near the surface. 

Lex soils are near Platte and Alda soils. They are deeper 
over coarse sand and gravel tban Platte soils. Lex soils 
have a finer textured AC horizon than Alda soils, and they 
typically have a finer textured C1 horizon than those soils. 


Lex and Alda soils (0 to 1 percent slopes) (LA)—This 
undiffeventiated group is on bottom lands along the Platte 
River. Most areas are abont 75 percent Lex silt loam and 
25 pereent Alda loam, but a few are nearly all Lex soils. 
Lex and Alda soils in this mapping unit have the profiles 
described as representative for their respective series. 
[паса in mapping were a few small areas of Platte 
soils. 

In winter capillary action sometimes brings soluble salts 
to the surface, where they accumulate as a white crust. 
"These salts tend to be leached out and washed away by 
summer rains and irrigation water, and they seem to 
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cause little or no damage to growing crops. The soils 
dry out and warm up slowly in spring, and this delays 
planting. The water table causes excessive wetness in 
some years, but in dry years it provides subirrigation. 
"e runoff is slow. These soils are seldom flooded. 

й nerenge of these soils is eultivated, and 
much of it is irrigated. Wheat and grain sorghum are 
the main dryfarmed crops. Corn and grain sorghum are 
irrigated. Capability units TIw-4, dryland, and TIw4, 
irrigated; Subirrigated range site: Moderately Wet wind- 
break suitability group. 


Marsh 
Marsh (M) consi 


of wet, periodically flooded areas that 
are in upland depress iond (Rz 143] ‘These areas are water- 
logged hr most of the growing season, and they are often 
covered with as much as 6 to 12 inches of water. The veg- 
etation consists mainly of cattails, bulrushes, spikerushes, 
arrowheads, and other marsh-type plants, Between 25 and 
T5 percent of the acreage is covered by vegetation, and 
the rest is covered by open water, except in extended dry 
periods, 

The soil material in the Marsh areas is mostly silty 
clay or clay about 3 to 5 feet thick, It is underlain by loess 
of silt loam texture, 

This land type is associated with Fillmore and Scott 
soils, which are better drained. Marsh ocenpies the lowest 
and wettest part of the depressions, 

Marsh is better suited to the production and protection 
of wetland wildlife than to most other uses. Tt is too wet 
for farming. grazing, or growing trees, Capability unit 
VIIIV I. dryland; range site not assigned; Undesirable 
windbreak suitability group. 


Meadin Series 


The Meadin series consists of shallow, excessively 
drained soils that formed in recent loamy and sandy 
alluvium deposite han 20 inches thick over coarse 
sand and grave These are nearly level to gently Figure 15.—Profile of Meadin sandy loam. Mixed coarse sand and 


slopi soils raees i v vallev 1 gravel is at а depth of about 17 inches. Pointers indicate lower 
ера юн on stream terraces in the valley along the boundaries of surface layer and underlying material. 
ntte River. 


In а representative profile the surface layer is dark- 
gray sandy loam about 5 inches thick, Next is a transi- 
tional layer of grayish-brown loamy sand about 4 inches 
thick. It is loose when dry and very friable when moist. 
Tho underlying material is brown sand that grades to 
light-gray coarse sand and gravel at a depth of about 14 
inch 

M 
lying с 
in the eoarse 


lin soils have rapid permeability above the under- 
irse sand and gravel and very rapid permeability 
and and gravel, Available water capacity is 
low. Organie-matter content and natural fertility are low. 
Most of the acreage is in native grass. These soils are 
dronghty and are not suited to cultivated crops if they 
are dryfarmed. ‘The soils are suited to trees, but suitable 
species are limited because of the shallow root zone. 
Representative profile of Meadin sandy loam, 0.3 mile 
cast and 200 feet south of the northwest corner of see. 
18, T. 8 N., R. 12 W.: 
Figure H.—Typical area of Marsh in an upland depression. This is A-O to 5 inches, dark-gray (10YR 4/1) s 
excellent habitat for wetland wildlife. dark brown (10YR 2/2) moist; wi 


y lonm, very 
ak, fine, crumb 
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structure; soft, very friable; neutral; clear, smooth 
boundary. 

AC—5 to 9 inches, grayish-brown (10YR 5/2) loamy sand, 
dark grayish brown (10YR 4/2) moist; weak, me- 
dium, subangular blocky structure parting to single 
grained; loose, very friable; neutral; clear, smooth 
boundary. 

C1—9 to 14 inches, brown (10YR 5/3) sand, dark brown 
(10YR 4/3) moist; single grained; loose; neutral; 
clear, smooth boundary. 

IIC2—14 to 60 inches, light-gray (10¥R 7/2) coarse sand 
and gravel, light brownish gray (10YR 6/2) moist; 
single grained; loose; neutral. 

The A horizon is 5 to 7 inches thick and is dark gray to 
grayish brown. Its texture is mostly sandy loam or fine 
sandy loam, but loamy fine sand and silt loam are common. 
The AC horizon ranges from grayish brown to pale brown 
and is sandy loam ta loamy sand. The Ci horizon ranges 
from brown to pale brown in eolor and from loamy fine 
sand to sand. Coarse sand and gravel are at a depth of 10 
to 20 inches, Pebbles are on the surface and are scattered 
throughout the profile, 

Meadin soils are near Anselmo and Thurman soils. They 
ате shallow to mixed sand and gravel, and this is in con- 
trast to the deep Anselmo and Thurman soils. 

Meadin sandy loam (0 to 3 percent slopes) (Ms).—This 
soil is on low, hummocky stream terraces. Included with 
it in mapping were small areas of soils that have coarse 
sand and gravel at a depth of 20 to 40 inches and some 
areas of soils that have a surface layer of silt loam to 
loamy fine sand. 

"This soil is better suited to native grass than to culti- 
vated crops. Some areas formerly were cultivated, but they 
have been reseeded to native grasses. Capability umt 
VIS, dryland: Shallow to Gravel range site; Shallow 
windbreak suitability group. 


Platte Series 


The Platte series consists of shallow, somewhat poorly 
drained soils on the bottom lands along the Platte Rive 
These soils are nearly level to gently sloping. The 
formed in recent alluvium less than 20 inches thick over 
coarse sand and gravel, The water table fluctnates between 
depths of 2 and 6 feet. 

Tn a representative profile the surface layer is dark- 
gray. calcareous loam about 8 inches thick, The underly- 
ing material is light-gray, calcareous very fine sandy loam 
that is mottled with vellowish brown. It grades to light- 
gray coarse sand and gravel at a depth of 16 inches. 

Platte soils have moderate permeability above the 
underlying coarse sand and gravel and very rapid per- 
meability in the coarse sand and gravel. They are mod- 
erately low in organic-matter content and are medium to 
low in natural fertility. Platte soils have a low available 
water capacity. Some areas are subject to infrequent 
flooding. 

These soils are mostly in native grass. Under dryland 
management they are droughty and are not suited to enl- 
tivated crops. They are suited to irrigated crops, but 
because of the moderately high water table, adeqnate 
internal drainage is needed. These soils are suited to trees, 
but suitable species are limited because of the high water 
table and shallow root zone. The soils are used by wildlife 
as a source of food and habitat. р 

Representative profile of Platte loam. 0.25 mile west 
and 0.2 mile north of southeast corner of sec. 6, T. 8 N., 
R. 12 W.: | : 


Ар—0 to 5 inches, dark-gray (10YR 4/1) loam, very dark 
gray (10YR 3/1) moist; weak, fine, crumb struc- 
ture; soft, very friable; strong effervescence; mod- 
erately alkaline; abrupt, smooth boundary. 

A12—3 to 8 inches, dark-gray (10YR 4/1} loam, very dark 
gray (10YR 2/1) moist; weak, fine, granular struc- 
ture; soft, very friable; strong effervescence; mod- 
erately alkaline; clear, smooth boundary. 

C1—8 to 16 inches, light-gray (10YR 7/2) very fine sandy 
loam, grayish brown (10YR 5/2) moi faint yel- 
lowish-brown mottles; massive; soft, very friable; 
strong effervescence; moderately alkaline; gradual, 
smooth boundary. 

IIC2—416 to 20 inches, light-gray (10YR 7/2) coarse sand 
and gravel, light brownish gray (10YR 6/2) moist; 
single grained; loose; mildly alkaline. 

The A horizon ranges from 6 to 12 inches in thickness and 
from dark gray to grayish browu in color. The С and IIC2 
horizons range from light hrownish gray to very pale brown. 
Texture of the Ci horizon ranges from loam to sandy loam. 
Coarse sand and gravel are at a depth of 10 to 20 inches. 
Pebbles are scattered throughout the profile. Free lime is 
at a depth of less than 10 inches. 

Platte soils are near Lex and Alda soils. Coarse sand and 
gravel are closer to the surface in Platte soils than in Lex 
or Alda soils. 

Platte loam (0 to 3 percent slopes) (Pt)—This soil is on 
bottom lands along the South Channel of the Platte 
River. Included in mapping were small areas of soils that 
have less than 10 inches of alluvium deposited over coarse 
sand and gravel. Also included are areas where loamy sand 
to fine sand is directly below the surface Jayer. 

Surface runoff is slow. Numerous, shallow, intermittent 
drainagey cross areas of this soil. Many of these 
drainageways are sears left by former channels of the 
Platte River. In cultivated areas most of the drainage- 
ways have been filled by leveling. 

Capillary action brings some soluble salts to the surface 
in winter, where they accumulate as a white crust. 
Spring and summer rains tend to leach these salts away, 
and there is little or no damage to growing crops from 
the salts. Wetness is a concern in some years, but the water 
table provides subirrigation in dry years. This soil is 
slow to dry out and warm up in spring, and this delays 
spring planting in some years. 

About 70 percent of the acreage is in native grass that 
is grazed or cut for hay. Where dryfarmed, this soil is 
droughty. Most of the cultivated areas are irrigated. Capa- 
bility units VIw-4, dryland, and [Vw , irrigated; Sub- 
irrigated range site; Moderately Wet windbreak suita- 
bility group. 


Riverwash 

Riverwash (Rw) is adjacent to the South Channel of the 
Platte River. It consists of mixed alluvium, 2 to 10 inches 
thick, over coarse sand and gravel. The surface layer 
ranges from sand to silty clay loam in texture, but sand 
is the most common. The water table is at а depth of 12 
to 18 inches during most years. Riverwash is subject to 
flooding. 

This land type supports а good growth of trees. shrubs. 
and some native grasses. About half of the vegetation is 
woody. Reedgrasses, marsh grasses, and cattails are 
commo. 

Areas of Riverwash are used for whatever grazing they 
will provide. They are excellent habitat for wildlife. 
Capability unit VIITs-1. dryland: range site not as- 
signed; Undesirable windbreak suitability group. 
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Rough Broken Land, Loess 


Rough broken land, loess (31 to 100 percent slopes) (RB) 
consists of very steep areas of loess. These areas occur 
on the sides of upland drainageways and as escarpments 
along major streams. They are characterized by soil slips 
or entsteps, and exposed loess makes up 15 to 50 percent 
of their surface. In some places there is a thin, slightly 
darkened surface layer that is calcareous. The underlying 
material is silty, calcareous loess. 

Included with this land type in mapping were areas 
of steep Coly and Geary soils. Also included were some 
nearly vertical escarpments that have little or no vege- 
tation. 

Most areas of this land type are in native grass. Some 
small areas support trees and shrubs and are better suited 
to wildlife than to most other uses. Areas that can be 
used for grazing are steep and rough and make rather 
poor grazing land. Capability unit VITIe-1, dryland; Thin 
Loess range site; Undesirable windbreak suitability 
group. 


Rusco Series 


The Rusco series consists of deep, moderately well 
drained to somewhat poorly drained soils that formed in 
loess. These are nearly level soils in low swales or basin 
areas on uplands. They receive runoff from the adjacent 
uplands, and water ponds in some areas for short periods. 

Ina representative profile the surface layer is gray silt 
loam about 8 inches thick. The subsoil is about 12 inches 
thick. It is grayish-brown silty clay loam in the upper 
part and light brownish-gray light silty clay loam in 
the lower part. The subsoil is slightly hard when dry and 
friable when moist. The underlying material is pale- 
brown silt loam that has reddish-brown stains. 

Rusco soils have moderately slow permeability. Or- 
ganic-matter content is moderate, and natural fertility 
is medium to Jow. Available water capacity is high. 

Most areas of Rusco soils are cultivated. The lack of 
adequate surface drainage can result in crop damage or 
loss, but erops benefit from the additional moisture in 
dry years. Crops respond well to irrigation and fertilizer. 
Some areas are in native grass. Wetness limits the species 
of trees that can grow on these soils. 

Representative profile of Rusco silt loam, 0.25 mile east 
and 50 feet south of the northwest corner of sec. 4, T. 7 N., 
R. 12 W.: 

Ap—0 to 5 inches, gray (101 R 5/1) silt loam; very dark 
gray (10 IR 3/1) moist; weak, fine, crumb structure; 
soft, very friable; neutral; abrupt, smooth bound- 
ary. 

A12—5 to 8 inches, gray (10YR 5/1) silt loam; very dark 
brown (10YR 2/2) moist; weak, coarse, subangular 
blocky strueture parting to weak, medium, granu- 
lar; soft, very friable; neutral; abrupt, smooth 
boundary. 

B2t—8 to 14 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; weak, 
coarse, prismatic structure parting to moderate, fine, 
subangular blocky: slightly hard, friable; neutral: 
elear, smooth boundary. 

В3-—14 to 20 inches, light brownish-gray (10YR 6/2) light 
silty clay loam, grayish brown (10YR 5/2) moist; 
weak, coarse, prismatic structure parting to weak, 
medium and coarse, subangular blocky; slightly 
hard, friable; neutral; clear, smooth boundary. 


C—20 to 60 inches, pale-brown (10YR 6/3) silt loam, brown 
(10YR 5/3) moist; weak, coarse, prismatie struc- 
ture; soft, very friable; reddish-brown stains; 
neutral. 

The solum ranges from 20 to 30 inches in thickness. The 
A horizon ranges from 8 to 14 inches in thickness and from 
dark gray to grayish brown in color. The B horizon is 8 to 
16 inches thick and is grayish brown to pale brown. Clay 
content of the B horizon ranges from 28 to 35 percent. The 
C horizon ranges from light brownish gray to very pale 
brown. The lower part of the C horizon is calcareous in 
some places. 

Rusco soils are near Kenesaw and Holder soils. Rusco 
soils are more poorly drained and bave a thinner B horizon 
than Holder soils. They have a B horizon, which is lacking 
in Kenesaw soils. 


Rusco silt loam (0 to 1 percent slopes) {Rv).—This soil 
is in small basins or swales within Jarger areas of hum- 
mocky Kenesaw soils. Included in mapping were areas of 
soils that have a surface layer of silty clay loam, areas in 
which the subsoil is silt loam, and areas where the under- 
lying material is calcareous. 

Surface runoff is slow. Water ponds for short periods 
in areas where surface drainage is lacking. 

Most areas of this soil are cultivated. Grain sorghum is 
the principal dryfarmed crop. Wheat and alfalfa are 
grown. but there is a risk of crop damage from flooding 
in some areas. In most irrigated areas the soil has been 
teveled and wetness has been eliminated. Corn and grain 
sorghum are the main irrigated crops. Capability units 
IIw-31, dryland. and I-3, irrigated; Silty Overflow range 
site; Moderately Wet windbreak suitability group. 


Scott Series 


The Scott series consists of deep. poorly drained soils 
that formed in calcareous loess. These soils are nearly 
Jevel and occupy the Jowest parts of some upland depres- 
sions. They are ponded by runoff from adjacent areas. | 

In a representative profile the surface layer is gray silt 
loam about 4 inches thick. The subsurface layer is light- 
gray silt loam about 2 inches thick. The subsoil, which 
extends to а depth of 45 inches, is dark-gray silty clay 
in the upper part, gray silty elay in the middle part, and 
grayish-brown silty clay loam in the lower part. It is very 
hard when dry and very firm when moist. The underly- 
ing material is light brownish-gray silt loam. Lime is at a 
depth of 45 inches. 

Scott soils have very slow permeability and are fre- 
quently ponded. Runoff from adjacent areas remains on 
the surface until it evaporates or is absorbed by the soil. 
Available water capacity is high, but these soils absorb 
water slowly. Organic-matter content is moderate. and 
natural fertility is medium. In wet years these soils are 
covered by water much of the time. 

Scott soils are not well suited to cultivation. They are 
poor for range and are undesirable for trees. but the veg- 
etation provides good food and cover for wildlife. These 
areas furnish excellent sites for certain kinds of recrea- 
tion, such as hunting wildfowl. 

Representative profile of Scott silt loam, 0.3 mile west 
and 100 fect south of the northeast corner of sec. 15, T. 
8 N., R. 9 W.: 

A1—0 to 4 inches, gray (10 R 5/1) silt loam, very dark 
gray (10 TR 3/1) moist: moderate, medium and fine, 
granular structure; slightly hard, very friable; 
neutral; abrupt, smooth boundary. 
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A2—4 to 6 inches, light-gray (10YR 6/1) silt loam, dark 
gray (10YR 4/1) moist; weak, medium and fine, 
granular structure; soft, very friable; neutral; 
abrupt, smooth boundary. 

B2it—6 to 27 inches, dark-gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist; strong, fine, angular 
blocky structure; very hard, very firn; numerous, 
small, black concretions; neutral; gradual, smooth 
boundary. 

B22t—27 to 38 inches, gray (10YR 5/1) silty clay, dark gray 
(10¥R 4/1) moist; strong, medium, angular blocky 
structure; very hard, very firm; numerous, small, 
black concretions; mildly alkaline; gradual, smooth 
boundary. 

B3—38 to 45 inches, grayish-brown (1O¥YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; mod- 
erate, medium, subangular blocky structure; hard, 
firm; mildly alkaline; gradual, smooth boundary. 

€—45 to 60 inches, light brownish-gray (10YR 6/2) silt 


loam, grayish brown (10YR 5/2) moist; weak, 
medium and coarse, subangular blocky structure; 


slightly hard, friable; strong effervescence; moder- 
ately alkaline. 

The solum ranges from 36 to 49 inches in thickness. The 
Al horizon ranges from 3 to 5 inches in thickness and from 
dark gray to gray in color. The A2 horizon is 1 to 2 inches 
thick and is gray to light gray. Из structure is granular 
or platy. The B horizon ranges from 30 to 42 inches in 
thickness, The B2t horizon is silty clay or clay and has a 
clay content of 40 to 55 percent. The © horizon is light 
brownish gray to pale brown. It has subangular blocky or 
prismatic structure or is massive. It is stained in some 
places. Lime is below a depth of 36 inches. 

Scott soils are near Butler and Fillmore soils. They are 
more poorly drained and have a thinner A1 horizon than 
Butler soils. Scott soils have thinner А1 and A2 horizons 
than Fillmore soils and are ponded more frequently and for 
longer periods than those soils. 

Scott silt loam (0 to 1 percent slopes) (Sc).—This soil is 
in oval depressions or basins. 

Tneluded with it in mapping were areas of soils that 
lack a distinct subsurface layer. Also included were a 
few small areas of Marsh. 

Excess water is ponded on the surface until it evap- 
orates or is absorbed by the soil. Unless erops are pro- 
tected by dikes or diversion terraces. they ordinarily are 
drowned out in years when rainfall is above normal. 
Where the claypan subsoil is within 6 inches of the 
surface, this soil is difficult to work. 

Most areas of this soil are used for pasture. Some fringe 
areas are farmed, but there is a risk of crop damage or 
loss in most years. Grain sorghum is the crop most com- 
monly grown. Uncultivated areas are covered mostly by 
low-quality grasses, weeds, and aquatic plants. Capability 
unit IVw-2. dryland; range site not assigned; Undesir- 
able windbreak suitability group. 


Silty Alluvial Land 


Silty alluvial land (0 to 1 percent slopes) (Sy) is on 
bottom lands along major streams and intermittent drain- 
ageways. Many areas are bordered by short, steep stream- 
banks or breaks. The soil material consists mainly of deep. 
stratified. loamy sediments that were washed from the 
surrounding uplands. These areas are frequently flooded 
by heavy rains. Where this land type occurs along Sand 
Creek. sandy material is at a depth below 10 inches. In- 
cluded in mapping were small areas of Hobbs soils. 

The vegetation consists mainly of scattered trees or 
shrubs and a fair cover of grasses. Some areas are covered 
by tall weeds. Most areas are used for grazing. The land 
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type is not suitable for cultivation, because most of the 
areas are small, irregular in shape, and subject to severe 
flooding. Capability unit VIw-1, dryland; Silty Overflow 
range site; Undesirable windbreak suitability group. 


Spoil Banks 


Spoil banks (5) consist of light-colored, loamy soil ma- 
terial along an unused canal that was dug in the uplands 
northwest of Kenesaw. This land type includes spoil 
banks that are 10 to 20 feet high along both sides of the 
canal and also the side slopes and bottom of the canal. 

Most areas of Spoil banks are vegetated. The plants 
consist mainly of a few scattered trees and shrubs and a 
fair stand of grasses. Much of the acreage is covered with 
weeds. A few areas are used for grazing. The waste areas 
provide provide good food and cover for wildlife. Capa- 
bility unit VIIe-l. dryland; Silty range site; Silty to 
Clayey windbreak suitability group. 


Thurman Series 


The Thurman series consists of deep, somewhat ex- 
cessively drained soils that formed in wind-deposited 
sandy alluvium that has been reworked by wind. These 
soils are mainly on stream terraces in the valley of the 
Platte River and along Sand and Cottonwood Creeks. 
Slopes range from 0 to 5 percent. Most areas are hum- 
mocky. 

In a representative profile the surface layer is dark- 
gray loamy fine sand about 10 inches thiek. Next is a 
transitional layer of light brownish-gray, loose loamy fine 
sand about 8 inches thick. The underlying material is 
very pale brown loamy fine sand. 

Thurman soils have rapid permeability. Available 
water capacity is low. Organie-matter content and natural 
fertility are low. 

Most of the acreage of these soils is in native grass and 
is used for grazing. These soils are suitable for cultivation, 
but careful management is needed to maintain a good 
plant cover. The soils tend to be droughty and are subject 
to severe soil blowing if they are cultivated and left un- 
protected, They are suited to trees and to use by wildlife. 

Tn this county Thurman soils are mapped only in a 
complex with Valentine soils. 

Representative profile of Thurman loamy fine sand in 
an area of Thurman-Valentine loamy fine sands. undu- 
lating, 0.3 mile north and 200 fect east of the southwest 
corner of sec. 2, T. 8 N., R. 12 W.: 

A—0 to 10 inches, dark-gray (10YR 4/1) loamy fine sand, 
very dark gray (10Y¥R 3/1) moist; weak, coarse, sub- 
angular blocky structure parting to weak, fine, 
crumb; loose, very friable; neutral; clear, smooth 
boundary. 

AC—10 to 18 inches, light brownish-gray (10YR 6/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
weak, coarse, subangular blocky structure parting 
to single grained; loose; neutral: gradual, smooth 
boundary. 

С—18 to 60 inehes, very pale brown (10YR 7/3) loamy fine 
sand, brown (10YR 5/8) moist; stratified with fine 
sandy loam and fine sand; weak, eoarse, subangular 
blocky structure parting to single grained; loose; 
neutral. 

The solum ranges from 15 to 28 inches in thickness. The 

A horizon ranges from 10 to 14 inches in thiekness and from 

dark gray to gravish brown in color. The color and texture 
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of the AC horizon range between those of the A and C 
horizons. The C horizon is loamy fine sand to find sand and 
is pale brown to very pale brown, Loamy layers and buried 
soils nre common nt a depth below 24 inches. Many profiles 


nre stratified with textures ranging from fine sandy loam 
to Lime and pebbles аге in the lower parts of some 
pre 


Thurman solls are near Valentine and Anselmo soils, They 
have n thicker A horizon than Valentine soils, and they nre 
coarser textured than Anselmo solls, 

Thurman-Valentine loamy fine sands, undulating 
(0 to 5 percent slopes) (Tx8).—Areas of this complex are 
hummocky. About 60 percent of the complex is Thurman 
soil, and 40 percent is Valentine soil. The Thurman soil 
in this complex has the profile deseribed as representative 
for its series, 

Tncluded in mapping were areas where the surface 
Inyer is loamy sand or fine sand, Soil blowing has removed 
the original surface layer from the crests of some hum- 
mocks. The blown sand has accumulated in the low-lying 
areas between the hummocks. 

Surface runoff is slow because most of the rainfall is 

absorbed as rapidly as it falls. Soil blowing is a severe 

hazard, and cultivated areas are unstable during periods 
of high winds, 

About 40 percent of the acreage of these soils is culti- 
vated. None of it is irrigated, Corn and grain sorghum 
are the most common crops. Some wheat and alfalfa are 
grown. In some areas cultivation has been discontinued 
age has been seeded to native grasses or left 
st of the areas are in native grass. Capability 
dryland; Sandy range site; Sandy windbreak 
suitability group. 


Valentine Series 


The Valentine series consists of deep, excessively 
drained soils that formed in wind-deposited sand [Cfig. 
TGJ} Slopes range from 0 to 17 percent but are dominantly 
not more than 10 percent. The soils are hummoe 


Tn a representative profile the surface layer is grayish- 
brown loamy fine sand about 5 inches thick. Next is a 


transitional lover of gravish-brown, loose fine sand about 
7 inches thick. The underlying material is pale-brown 
fine sand, 

Valentine soils have rapid permeability. Available 
water capacity is low. Organie-matter content and natural 
fertility are low. 

These soils are mostly in native grass, They are not 
suited to cultivated crops. They are suited to trees and as 
a source of food and habitat for wildlife. 

Representative profile of Valentine loamy fine sand, 
rolling. 75 feet west and 125 feet north of the southeast 
corner of sec, 19, T. 6 N., R. 12 W.: 

А—0 to f inches, grayish-brown 
sand, very dark grayish brown 
weak, fine, granular structure; 
neutral: clear, smooth boundary 

АС—5 to 12 Inches, grayish-brown (10YR. 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; weak, 
course, subangular blocky structure parting to single 
grained; loose; neutral; gradual, smooth boundary 

C—12 to 60 inc pale-brown (10YR 6/3) fine sand, brown 
(10YR 5/3) moist; weak, coarse, subangular blocky 
structure parting to single grained; loose; neutral 


(10YR 5/2) loamy fine 
(10ҮК 3/2) moist; 
soft, very friable; 


The solum ranges from 5 to 17 inches in thickness. The 
A horizon ranges from 4 to 8 inches in thickness and from 


Figure 16.—Profile of Valentine loamy fine sand, rolling, The thin, 
granular surface layer is underlain by fine sand at a depth of about 
6 inches. Pointer indicates lower boundary of surface layer. 


grayish brown to light brownish gray in color, The AC 
horizon is loamy fine sand to fine sand and is grayish brown 
to pale brown. The € horizon ranges from loamy sand to 
fine sand. Its color is brown to very pale brown. 

Valentine soils are near Innvale and Thurman solls. ‘They 
nre not so stratified as Inavale soils, They have a thinner 
A horizon than Thurman soils 

Valentine loamy fine sand, rolling (3 to 17 percent 
slopes) (VbC).— This soil is in the sandhill areas of the 
county. Included in mapping were a few areas of soils 
that have a surface layer of fine sandy loam. As much as 
15 percent of some areas mapped consists of Thurman 
soils. Small exposures of silty loess material are common. 

Surface runoff is slow to very slow because rainfall 
enters the soil as rapidly as it falls. Soil blowing is a 
hazard if the grass cover is destroyed. 

This soil is used mostly for native grass, It produces д 
good stand of native gr ind is considered to be good 
grazing land if it is properly managed [(fig. 17)] Small 
blowouts are common, 
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Figure 17.—Area of Valentine loamy fine sand, rolling. This area is 
in native grass and has hummocky or dunelike topography that is 
typical of sandhill areas of the county. 


Because erosion is a severe hazard, this soil is not 
suited to cultivated erops. Capability unit VIe-5, dry 
land; Sands range site; Very Sandy windbreak suitability 
group. 


Use and Management of the Soils 


This section diseusses the use and management of soils 
for crops and gives predicted yields of the principal crops. 
[t also gives fnets about use of the soils for range, ho 
and for wildlife habitat. and 
incering uses of the soil are 


woodland and windbrenk 
recreation, Tn addition, e 
discussed, 


Management of the Soils for Crops * 


The main concerns in managing the soils in Ad 
County are crosion of sloping soils by water: flooding of 
soils that are adjacent to streams and drainageways and 
in depressional areas: loss of fertility through the re- 
moval of soil material; and soil blowing of exposed soils. 
Most of the soils in Adams County are suited to erops. 
Soils that are unsuited to erops are those that have steep 
slopes: the sandy soils of the Valentine series; the shallow, 
gravelly soils of the Meadin series; and the land types. 
Marsh: Riverwash: Rough broken land, loess: Silty ‘allu- 
vial land: and Spoil banks. i 

All the soils and Jand types, except Spoil banks, River- 
wash, and Marsh. are suited to pasture, range. and tre 
in windbreaks. All soils and land types are suited to nse 
by wildlife or for recreation. 

Cultivated land in Adams County occupies TS percent 
of the total land area in the county. According to the 


2 Ву Ervin О, 
servation Service 


PrrERSON, conservation agronomist, Soil Con. 
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1969 Nebraska Agricultural Census, 91.900 acres of crop- 
land were irrigated. 

Corn and grain sorghums are the principal irrigated 
crops, and wheat, grain sorghums, and alfalfa are the 
principal dryfarmed crops. Other crops grown on small 
nereages are oats, rye, soybeans, and tame hay. Each year 
a part of the cropland is not planted to any crop, but is 
summer fallowed, used for temporary pasture, or used for 
soil-improvement grasses or legumes. 

Water erosion. enn be controlled by use of terraces, 
contour farming. land. leveling. contour bench leveling, 
and grassed waterways. These practices are suited to such 
soils as Holder silt loam. 3 to 7 percent slopes, They are 
mostly mechanical, and are most effective if used in com- 
bination with other good practices of soil management. 
By keeping erop residue on the surface or by growing a 
protective cover of plants, the soil can be kept from seal- 
ing or crusting durin tense rains, Tall stubble, left 
over winter to елее drifting snow, can aid in replenish- 
ing soil moisture on the soils that ave used for dryfarmed 
crops, 

The cropping system can be managed. so that highly 
productive soils on whieh there is little or no hazard of 
erosion ean be used for row crops and the steeper, more 
evodible soils can be used for hay and pasture. This will 
be of benefit in reducing soil losses. 

Soil blowing on the Anselmo, Hersh, Inavale, Thurman, 
Valentine, and similar soils can be reduced by protecting 
the soil from the action of the wind. Stubble-muleh til- 
lage for small grain. muleh planting for row crops. and 
nsing narrow fields of alternating row erops and small 
grain crops help to reduce wind velocity on the soil sur- 
face and thus reduce the movement of soil particles by 
wind action. 

Managing tillage operations during seedbed. prepara- 
tion so as to eliminate all but the essential ones, and using 
tillage equipment that leaves maximum crop residue on 
the surface. are of benefit in improving the physical eon 
dition of the soil, reducing soil losses, and lessening com- 
paetion of the soil. 

To sustain their fertility, all soils used for crops and 
pasture in Adams County need to be tested to determine 
the need for commercial fertili Fertilizer applications 
should be based on results of soil tests, along with a con- 
sideration of the supply of soil moisture in dr farmed 
areas. Where the subsoil is dry and rainfall is low. fertil 
izer shonld be applied at a slightly lower rate than that 
generally used where moisture is favorable, Nitrogen 
fertilizer results in an increased vegetative growth on all 
soils in Adams County. Phosphorus and zine are com- 
monly needed on the eroded иран soils of the Coly. 
Geary. and Tolder series. Phosphorus is needed on the 
enleareons, somewhat poorly drained soils of the Lex and 
Alda series. Trrigated soils require a large amount of 
fertilizer heeanse greater plant growth is more likely on 
such soils. 

Not all the soils in Adams County that are suited to 
crops are suitable for irrigation, The steeper Coly. Geary, 
and Holder soils are better used for dry farming or for 
pasture or rangeland. 

Trrigation water ean he applied by the gravity 
or by the sprinkler system. Gravity systems dist ribute 
water by the furrow, border, or corrugation methods. 
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Row crops are irrigated by the furrow method, and 
small grain, hay. and pasture by the border and corru- 
gation methods. 

Distributing water through a sprinkler em is suited 
to all soils that are suitable for irrigation. Several types 
of sprinklers are used, inelnding those that are self-pro- 
pelled, These require only a small amount of labor. 

Methods of controlling water erosion are necessary on 
sloping soils that are gated. Land leveling to reduce 
slopes, contour irrigation combined with bench leveling. 
and terracing on the steeper slopes are methods of reduc- 
ing erosion if a gravity system is used, Soil losses on 
soils that are sprinkler irrigated can be controlled by 
using terraces, contour farming, and grassed waterways, 
Application rates of ir tion water should be adjusted 
to match the intake rate of the soils. 

Management of егор residue to keep the maximum 
amount of residue on the surface is needed to reduce soil 
blowing and water erosion and is helpful in incre 
the rate of moisture intake, 

Runoff of irrigation water and runoff of excess rain- 
water from irrigated ficlds сап be retained by the use of 
a constructed irrigation re-use pit. This stored water can 
be reused in the irrigati 

Most supplies of irrigation water in Adams County are 
obtained from deep wells. In January 1970 there were 
1.002 irrigation vel Water for small з is also sup- 
plied by pumping plants along flow; ams, from 


dams, and from irrigation re-use pits [fig. 18). 
Capability grouping 


Capability grouping shows. in a general way, the suita- 
bility of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for field 
crops. the risk of damage when they nre so used, and the 
way they respond to treatment (7). The grouping does 
not take into account major and generally expensive land 
forming that would change slope. depth, or other charac- 
teristies of the soils: does not take into consideration 
possible but unlikely major reclamation projects: and 
does not apply to horticultural erops or other crops 
requiring special management, 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 


Figure 18.—Irrigation re-use pit with centrifugal pump and pipe 
used to recycle water back into the irrigation system. The soil is 
Rusco silt loam, 
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for other purposes, but this classification is not a substi- 

tute for interpretations designed to show suitability and 

limitations of groups of soils for range, for forest trees, 
or engineering. 

In the capability system, the kinds of soils are grouped 
at three levels, the capability class, subelass, and unit. 
se are discussed in the following paragraphs. 
APABIATY Cra the broadest groups, are designated 
by Roman numerals I through VIII. The numerals indi- 
cate progressively greater. limitations and narrower 
choices for practical use, defined as follows: 

Class T soils have few limitations that restrict their 
use, 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices 

Class TIT soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both, 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife. (None in Adams County.) 

Class VT soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. 

Class VIT soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, wood- 
land. or wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and 
restrict their use to recreation, wildlife, water 
supply. or to esthetic purposes. 


Coran, CLASSES nre soil groups within one elass; 
they are designated by adding a small letter, е, i. s. Or €. 
to the elass numeral. for example, Te, The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained: „ shows that water 
in or on the soil interferes with plant growth or eultiva- 
tion (in some soils the wetness ean be partly corrected by 
artificial drainage) : shows that the soil is limited mainly 
because it is shallow. droughty, or stony: and е, nsed in 
Adams County but not in all parts of the United States. 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class T there are no subelasses. because the soils of 
this class have few limitations. Class V can contain, nt 
the most. only the subelasses indicated by w. в, and o. 
becuse the soils in elass V are subject to little or no 
erosion, thongh they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, or 
recreation. 

Cavammrry Uners are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management. and to have similar productivity 
und other responses to management, Thus. the capability 
unit is a convenient grouping for making many state- 
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ments about management of soils. Capability units are 
generally designated by adding an. Arabic numeral to the 
subclass symbol, for example, Пе-1 or ITIw-2. Thus, in 
one symbol, the Roman numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, or kind of limitation, as defined in the fore- 
going paragraph; and the Arabic numeral specifically 
identifies the capability unit within each subclass, In this 
survey the Arabic numerals are not consecutive, because 
not all the capability units in Nebraska are represented 
in Adams County. 


Management by capability units 


In the following pages the dryland and irrigated сара- 
bility units in Adams County are described and sugges- 
tions for the use and management of the soils are given. 
For the names of all the soils in any given unit, refer to 
the “Guide to Mapping Units" at the back of this survey. 


CAPABILITY UNITS 1-1 DRYLAND AND 1-2 IRRIGATED 

These units consist of soils in the Cass and Hobbs series 
that have a medium-textured surface layer and are not 
flooded, These soils have a medium-textured to moderately 
coarse textured subsoil. They are nearly level and are well 
drained, have moderate to moderately rapid permeability, 
and are moderate to moderately low in organie-matter 
content, They have moderate to high available water 
capacity 

The principal concern in management of these soils is 
maintenance of the organic-matter content and high fer- 
tility. Preventing soil blowing in winter is also a concern. 

Dryland management.—Under dryland farming, these 
soils are suited to corn, grain sorghum, small grain, and 
alfalfa. Soybeans are grown on a limited acreage. Use of 
a cropping system that ineludes management of crop 
residue and the addition of adequate fertilizer is about 
all that is needed to maintain these soils for sustained 
crop production, Keeping a cover of growing plants or 
organic matter on the surface helps to prevent soil blow- 
ing. Diseases and ir s can be controlled by using a 
cropping system that includes row crops in a rotation with 
small grain, hay, and pasture erop 

Irrigation management.—M t soils are irrigated, 
they are snited to corn, grain sorghum, alfalfa, and tame 
grasses “opt whe sprinkler irrigation system is 
used, slight irregularities in the асе commonly make 
it difienlt to obtain uniform distribution of irrigation 
water unless the land is leveled, All types of irrigation 
systems are suited to the soils of this unit. Irrigation 
water needs to be supplied in sufficient amounts to serve 
the needs of the crop and at a rate that permits maximum 
absorption and minimum runoff, 

Crop residue left on the surface during winter aids in 
the control of soil blowing. 


CAPABILITY UNITS U DRYLAND AND 1-1 IRRIGATED 
These units consist of deep. well-drained soils of the 
Anselmo, Hall, Hastings. Holder, Mord, and Kenesaw 
series and the Hastings series, thin solum variant. These 
are nearly level soils on stream terraces and uplands. 
They have a medium-textured surface layer and a mod- 
erntely coarse textured to moderately fine textured sub- 
soil. They have moderately rapid to moderately slow 
permeability and moderate to high available water eapac- 


ity. Those soils generally are high in organic-matter con- 
tent, but the Anselmo. Hastings, thin solum variant, and 
Kenesaw soils are moderately low in organic-matter 
content. 

Lack of adequate 
tion on the soils in tl 
hazard in winter and early in spring 

Dryland management.—Under dryland farming, these 
soils are better suited to corn, small grain, grain sorghum, 
and alfalfa than to most other crops. Wheat and grain 
sorghum are the most dependable crops. Corn and alfalfa 
are satisfactory in years when moisture is favorable, A 
cropping system that includes mulch planting, such as 
stubble-mulch tillage, and summer fallow can be of value 
in conserving soil moisture. 

„tin management, 
they are suited to corn, gra ишп, alfalfa, and tame 
All types of irrigation systems are suited. Where 
vity system is used, however, slight irregularities in 
irface can make it difficult to secure uniform distri- 
bution of irrigation water unless the land is leveled, Crop 
residue left on the surface in winter helps to control soil 
blowing. Irrigation water needs to be applied in sufficient 
amounts to serve the needs of the crop and at a rate that 
permits maximum absorption and minimum runoff, 


seasonal rainfall is the main limita- 
se units, Soil is a slight 


soils are irrigated, 


CAPABILITY UNITS Пе-1 DRYLAND AND Пе-1 IRRIGATED 
These units consist of deep, well-drained soils of the 
ings, Holder, Hord, and Kenesaw series. These are 
loping soils on uplands. They have a medium- 
d surface layer and a medium-textured to moder- 
ately fine textured subsoil. These soils have moderate to 
moderately slow permeability and high available water 
capacity. Runoff is slow to medium, and erosion is a haz- 
ard in some areas. 

Measures to control runoff are needed to reduce erosion 
and to increase the amount of soil moisture that is avail- 
able to plant xil blowing is a hazard. The maintenance 
of soil tilth, high fertility, and organic-matter content are 
needed in cultivated fields, 

Dryland management.-—Under dryland farming, these 
soils are suited to corn, grain sorghum, small grain, soy- 
beans, alfalfa, and hay crops. Runoff ean be controlled by 
use of terraces, contonr farming, and grassed waterways. 


Figure 19.—Grain sorghum and summer fallow on Hastings silt 
loam, 0 to 1 percent slopes, in capability unit ITc-1, dryland. 
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A cropping system that keeps the soil covered with vege- 
tation most of the time helps to reduce moisture loss and 
soil blowing. Soil fertility сап be maintained or in- 
ereased by the use of commercial fertilizer and barnyard 
manure, 

Irrigation management.—Where these soils are irri- 
gated, the major erops grown are corn and grain sorghum. 
А smaller acreage of alfalfa is irrigated. For efficient grav- 
ity irrigution, the soils need to be leveled to aid in securing 
an even distribution of irrigation water. Crop residue 
should be kept on the surface to inerease the intake of water 
and prevent soil blowing. Irrigation runoff water needs to 
be conserved and controlled at the 1 fields. Sprin- 


kler systems are suited to these soils [ fig. 20). 


CAPABILITY UNITS He-3 DRYLAND AND He-3 IRRIGATED 

These units consist of deep, well-drained, nearly level 
to gently sloping soils of the Anselmo, Cass, Hersh, and 
Kenesaw series. These soils are on bottom lands and 
stream terraces, They generally have à moderately coarse 
textured surface layer and subsoil, but the Kenesaw soils 
are medium textured throughout the profile. These soils 
have moderate to moderately rapid permeability and mod- 
erate to high available water capacity, The organic-matter 
content is low or moderately low. 

Soil blowing is a hazard on these soils, Conserving 
moisture and maintaining the organic-matter content and 
fertility are needed, These soils are somewhat droughty 
during eyeles of low rainfall. 

Dryland management.—Under dryland farming, these 
soils nre suited to corn, grain sorghum, small grain, al- 
falfa, and hay. Water erosion. and soil blowing ean be 
reduced and moisture conserved by use of striperopping, 
stubble-muleh tillage, and a cropping system that keeps 
the soil covered most of the time with growing crops or 
with crop residue. Where row crops are alternated with 
small grain and legume crops, fertility is improved and 
soil blowing is reduced. Soil blowing is also reduced by 
using machinery that leaves crop residue on the surface as 
a mulch. Contour farming and terracing enn be used to 
reduce runoff, 

Irrigation. management.—Where these soils are irri- 
gated, they are well suited to corn, grain sorghum, small 
grain. and alfalfa. The organie-matter content needs to 
be kept at a high level through the use of a cropping 
system that includes small grains and legumes on also 


Figure 20,—Center-pivot. sprinkler irrigation system applying 


water to corn growing on Holder silt loam, ! to 3 percent slopes. 


by using muleh tillage that leaves erop residue on the soil 
surface, The sprinkler, furrow, and border methods of 
irrigation are suited to these The high rate of water 
intake makes it necessary to limit the length of field runs 
if row erops are grown and a border irrigation system is 
used. Reducing and controlling runoff of irrigation water 
at the ends of fields is needed to help conserve water. Soil 
blowing can be controlled by keeping a growing crop or 
organic matter on the soil. For sustained crop production, 
the optimal use of commercial fertilizer and barnyard 
manure is needed, 


CAPABILITY UNITS Is-2 DRYLAND AND Is-2 IRRIGATED 
Crete silt loam is the only soil in these units. It is a deep, 
moderately well drained, nearly level soil on uplands. It 
has a medium-textured surface layer and a fine-textured 
subsoil that restricts the penetration of roots and water. 
This soil has high available water capacity, slow permea- 
bility, and moderate organie-matter content. 

The main concern in managing this soil is that it is 
somewhat droughty during dry years. This is because 
the subsoil absorbs moisture slowly and releases it slowly 
io plants. Soil blowing ean be a hazard if the surface is 
bare, Fertility needs to be maintained. 

Dryland management.—Under dryland farming, this 
soil is suited to small grain, grain sorghum, corn, and 
alfalfa, Wheat is the most suitable егор, because it ma- 
tures before the weather becomes hot and dry. Grain sor- 
ghum is better suited than corn, If alfalfa is limited in the 
cropping system, the supply of moisture in the subsoil is 
not so rapidly depleted. This soil ean be used for the con- 
tinuous production of row crops if fertility is maintained 
by the use of commercial fertilizer and the soil is protected 
from blowing. 

Irrigation management.—Where this soil is irrigated, 
corn, grain sorghum, and alfalfa are better suited than 
most other crops. Except where sprinkler irrigation is 
used. some land leveling commonly is necessary to pre- 
pare the soil for irrigation. Tf the subsoil is encountered 
during land leveling, undereutting and backfilling with 6 
inches of topsoil should be considered. Sprinkler, furrow, 
and border systems of irrigation are suited to this soil 
Rates of water application need to be adjusted to cor- 
respond to the rate of water intake. Commercial fer 
or barnyard manure needs to be applied to sustain erop 
production where irrigated crops are grown. 


E 


CAPABILITY UNITS IIw-2 DRYLAND AND Па-21 IRRIGATED 

Butler silt loam is the only soil in these units. This is 
а deep. somewhat poorly drained, nearly level soil on 
uplands, It has a medium-testured surface layer and a 
fine-textured. subsoil. Available water capacity is high, 
and permeability and runoff. are slow. 

The surface layer of this soil is easily worked and 
absorbs water readily, but the fine-textured subsoil re 
striets root development and absorbs water slowly. As а 
result, the surface laser may stay wet for an extended pe- 
riod of time following rains. particularly in spring. Wet- 
ness delays tillage and can retard the growth of crops 
in some Years, but there is seldom a complete loss of 
crops. This soil is droughty in summer where it is used 
as dryland. 4 

Dryland management.—Under dryland farming, this 
soil is suited to small grain. corn. grain sorghum. and 


36 SOIL SURVEY 


alfalfa. Of these, wheat and grain sorghum are best suited. 
The wetness ean be controlled by installing terraces and 
diversions in the adjoining higher lying areas to keep 
runoff away from this soil. Keeping the soil covered with 
a growing crop or with crop residue helps to control 
soil blowing. Ж, i 
Irrigation management.—NW here this soil is irrigated, it 
is suited to corn, grain sorghum, and alfalfa. It is also 
suited to the production of small grain and grasses. In- 
cluding alfalfa in the cropping system helps to open the 
subsoil and thus aids the movement of water through the 
soil. The slow intake of water makes long periods of irri- 
gation necessary. Water management that controls and 
reduces excessive runoff of irrigation water is needed on 
this soil. Sprinkler, furrow, and border systems of irriga- 
tion are suited to this soil. 


CAPABILITY UNITS Ifw-3 DRYLAND AND IIw-3 IRRIGATED 


These units consist of deep, well-drained soils of the 
Cass and IIobbs series. These are nearly level to gently 
sloping soils on bottom lands that are occasionally flooded. 
They have a medium-textured to eoarse-textured surface 
layer and a medium-textured to moderately coarse tex- 
tured subsoil. Permeability is moderate to moderately 
rapid. Available water capacity is moderate to high. The 
organic-matter content is moderate to moderately low, and 
fertility ranges from high to medium. 

Decause these soils arc flooded occasionally for short 
periods, erops can be damaged by scouring, standing 
water, or sedimentation. In dry years, however, some areas 
benefit. from the extra moisture. Planting, tillage, or har- 
vesting is sometimes delayed because of wetness. 

Dryland management.—Under dryland farming, these 
soils are suited to corn, grain sorghum, small grain, al- 
falfa. and grasses. Occasional flooding in spring can limit 
production of small grain and alfalfa. In dry years, ocea- 
sional flooding of minor extent is beneficial to row crops 
because it adds to the moisture supply. In most areas 
drainage ditches and diversions can be used to move flood- 
water off the soils. Management that keeps drainage 
ditches and diversions clear of obstructions is needed so 
that the structures can intereept and divert the flood- 
water as intended. 

Irrigation management.-—Tft these soils are irrigated, 
they are better suited to corn and sorghum than to most 
other crops. Alfalfa, small grain, and grasses are also 
suited if flooding is controlled. Both sprinkler and gravity 
systems of irrigation are suited to the soils of this unit. 
An irrigation system that provides for the diversion or 
interception of floodwater is needed. Furrow and border 
systems of irrigation should be accompanied by land level- 
ing that provides surface drainage and суеп distribution 
of irrigation water. Management that reduces or controls 
irrigation runoff at the ends of fields is also necessary. 

Use of adequate commercial fertilizer helps to maintain 
fertility. and mulch tillage is needed to help protect these 
soils when irrigated crops are grown. 


CAPABILITY UNITS Ilw-31 DRYLAND AND 1-3 IRRIGATED 


The only soil in these units is Rusco silt loam. This is 
а deep. moderately well drained to somewhat poorly 
drained soil. Tt is nearly level and is in run-in areas or 
swales on uplands. It has a medium-textured surface layer 
and a moderately fine textured subsoil. Permeability is 


moderately slow, and available water capacity is high. The 
organie-matter content is moderate, and fertility is med- 
ium to low. 

This soil is flooded occasionally for short periods. Crops 
are occasionally damaged by standing water, but in dry 
years some areas benefit from the extra moisture. Plant- 
ing, tillage, or harvesting is sometimes delayed because 
of wetness. 

Dryland management—Under dryland farming, this 
soil is suited to corn, grain sorghum, small grain, alfalfa, 
and grasses. Occasional flooding in spring limits the 
growth of small grain and alfalfa crops. In some areas, 
diversions and drainage ditches can be used to reduce the 
hazard of flooding by intercepting the runoff and keeping 
it from spreading over a wide area. Diversions and drain- 
age ditches should be cleaned and maintained to keep them 
functioning properly. 

Irrigation management. If this soil is irrigated, it is 
better suited to corn and sorghum than to most other 
crops. Where flooding is controlled, alfalfa, small grain, 
and grasses are also suited. An irrigation system that pro- 
vides for diverting or intercepting the floodwater or run- 
in water is needed on this soil. Furrow and border sys- 
tems of irrigation are best suited. but a sprinkler system 
ean also be used. Management that reduces or controls 
irrigation runoff at the ends of fields is necessary. Land 
leveling helps to provide surface drainage. 

The use of adeqnate commercial fertilizer helps to main- 
tain fertility, and mulch tillage helps to protect this soil 
when irrigated crops are grown. 


CAPABILITY UNITS IIw-4 DRYLAND AND IIv-4 IRRIGATED 


These units consist of moderately deep, somewhat 
poorly drained soils of the Lex and Alda series. These 
are nearly level soils on bottom lands. They have в 
medium-textured surface layer and a medium-textured to 
moderately coarse textured subsoil. They are underlain by 
coarse sand and gravel at a depth of 20 to 40 inches. 
These soils have moderate to moderately rapid permeabil- 
ity except in the coarse sand and gravel, where perme- 
ability is very rapid. These soils have low available water 
capacity. They are mildly alkaline to moderately alkaline 
and are seldom flooded. The water table fluctuates between. 
depths of 2 and 6 feet, and this makes wetness the main 
limitation. The water table is high enough to limit pro- 
duction in most years, but crops can benefit from the sub- 
irrigation in dry years. 

Dryland management. 


Under dryland farming, these 


soils are suited to corn, grain sorghum, alfalfa, and 
grasses, Small grain and alfalfa are least suited, because 


of the high level of ground water in spring. Corn, grain 
sorghum, and grasses are best suited to these soils. The 
hazard of wetness and the high water table can be con- 
trolled through the use of drainage ditches or tile drains. 
Lowering the water table aids in the reduction and con- 
trol of salts that can aceumulate on the surface of the 
soils in spring. 

Irrigation menagement.—If these soils are irrigated, 
they are suited to the production of corn, grain sorghum, 
alfalfa. and grasses for hay and pasture. Land leveling 
is needed for the use of furrow and border irrigation 
methods and to provide adequate surface drainage. Drain- 
age ditches. tile drains. and diversions can be used to 
lower the water table. Application of an excessive amount 
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of water results in leaching of nutrients into the under- 
lying sand and gravel. Legume crops respond to applica- 
tlons of phosphorus. Sprinkler irrigation is suited to 
these soils. 


CAPABILITY UNITS Ше-1 DRYLAND AND Ше-1 IRRIGATED 


These units consist of deep, well-drained soils of the 
Geary, Holder, and Kenesaw series, These are moderately 
sloping soils on uplands. Some areas are hummocky. 
These soils have a medium-textured surface layer and a 
medium-textured to moderately fine textured subsoil. They 
have moderate to moderately slow permeability. Available 
water capacity is high. The organic-matter content gen- 
erally is moderate, but in the Kenesaw soils it is moder- 
ate to low. Runoff is medium. 

Sheet and gully erosion is a hazard where these soils 
are eultivated and not protected. Some areas of these 
Soils are eroded. 

Dryland manogement.—Under dryland farming, these 
soils are suited to corn, grain sorghum, small grain, al- 
falfa, and grasses. Use of terraces, grassed waterways, 
contour farming, and a crop-residue mulch can reduce 
runoff and erosion. Moisture can be conserved and soil 
hlowing controlled through the use of a eropping system 
that keeps the soil covered with crops or residue most of 
the time. This also helps to control water erosion. The 
cropping system used should limit the years of consecu- 
tive row crops and include some close-growing crops, 
such as small grain, alfalfa, and grasses. The use of mulch 
tillage during seedbed preparation can supplement me- 
chanical practices for controlling erosion. Commercial 
fertilizer or barnyard manure is commonly needed for 
maintaining fertility. ` 

Irrigation. management.—If these soils are irrigated, 
they are well suited to alfalfa and grasses. Where ero- 
sion control methods are provided, the soils are also suited 
to corn and grain sorghum. Erosion can be controlled by 
use of terraces, contour irrigation, waterways, and crop 
residne оп the surface. Soil fertility сап be maintained 
and improved by using manure and commercial fertilizer. 
_ The sprinkler system is the most suitable method of 
irrigating the soils of this unit. Slope makes it difficult 
to control water erosion resulting from rainfall and the 
additional water from irrigation. The rate of applying 
water needs to be carefully controlled so as not to exceed 
the intake rate of the soil. 

Furrow and border irrigation methods can be used on 
these soils if land leveling is extensive enough to adjust 
slopes so that water erosion and runoff are at a minimum. 
Contour bench leveling is suited to the more gently slop- 
ing ar Management that reduces or controls runoff 
of irrigation water at the ends of fields is needed. 


CAPABILITY UNITS Ше-3 DRYLAND AND Ше-3 IRRIGATED 

These units consist of deep, well-drained to excessively 
drained soils of the Hersh and Inavale series. These are 
nearly level to moderately sloping soils on bottom lands 
and uplands. Some areas are hummocky. These soils have 
a moderately coarse textured surface layer and a mod- 
erately coarse textured to coarse textured subsoil. Perme- 
ability is moderately rapid to rapid. The soils have mod- 
erate to low available water capacity. The organic-matter 
content is low. 


Soil blowing is a hazard where these soils are cultivated 
and the surface is not protected. Water erosion is а haz- 
ard on the Hersh soils. The soils on the bottom lands are 
seldom flooded. 

Dryland management—Under dryland farming, the 
soils m this unit are suited to corn, grain sorghum, small 
grain, alfalfa, and grasses. Soil blowing and water ero- 
sion can be reduced and moisture conserved by using nar- 
row, alternate fields of row crops and small grain, mulch 
tillage, and a cropping system that keeps the soil covered 
with residue most of the time. Use of terraces and con- 
tour farming on the longer slopes of the Hersh soils helps 
to control water erosion. 

Irrigation management.—1f these soils are irrigated, 
they are snited to corn, small grain, grain sorghum, al- 
falfa, and tame grasses. The sprinker, furrow, and border 
systems of irrigation are suitable for use on these soils. 
A sprinkler system can be used on soils where land level- 
ing is not practical. Where furrow and border systems 
are used, best management of irrigation water is achieved 
in fields that have been leveled. Deep cuts for land level- 
ing expose the sandy underlying material. Irrigation 
water needs to be applied frequently. Excessive applica- 
tions of water are to be avoided, because leaching of nu- 
trients below plant roots can occur in these soils. Con- 
trolling runoff from irrigation is a good way to conserve 
water. Soil fertility can be maintained and improved 
through the use of commercial fertilizer and barnyard 
manure. 


CAPABILITY UNITS Ше-31 DRYLAND AND Пе-31 IRRIGATED 


Anselmo fine sandy loam, terrace, 1 to 3 percent slopes, 
is the only soil in these capability units, This is a deep, 
well-drained, nearly level to moderately sloping soil on 
stream terraces. Some areas are hummocky. This soil has 
а moderately coarse textured surface layer and subsoil. 
Permeability is moderately rapid, and the available water 
capacity is moderate. The organic-matter content is mod- 
erately low, and fertility is medium. 

Soil blowing is a hazard where this soil is cultivated 
and the surface is not protected. 

Dryland management. Under dryland farming, this 
soil is suited to corn, grain sorghum, small grain, alfalfa, 
and grasses. Soil blowing can be reduced and moisture 
conserved by using narrow, alternate fields of row crops 
and small grains, mulch tillage, and a cropping system 
that keeps the soil covered with residue most of the time. 

Irrigation management.—If this soil is irrigated, it is 
suited to corn, small grain, grain sorghum, alfalfa, and 
tame grasses. Irrigation methods best suited are furrow, 
border, and sprinkler systems. Sprinklers can be used in 
areas where land leveling is impractical. Best manage- 
ment of irrigation water in the furrow and border sys- 
tems is on fields that have been leveled. Deep cuts for land 
leveling expose the sandy underlying material. Irrigation 
water needs to be applied frequently, but excessive appli- 
vations of water leach nutrients below a level where plant 
roots ean obtain them. Controlling runoff from irrigation 
is a good way to conserve water. Soil fertility can be 
maintained and improved through the use of commercial 
fertilizer and barnyard manure. 
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CAPABILITY UNITS Ше-5 DRYLAND AND Ше-5 IRRIGATED 


Inavale loamy fine sand is the only soil in these units. 
This is а deep, nearly level to gently sloping, excessively 
drained soil on bottom lands. These areas have a low 
hummocky landscape. The soil is coarse textured in its 
surface layer and subsoil. It has rapid permeability and 
low available water capacity. The organic-matter content 
is low. 

Soil blowing is a severe hazard where this soil is cul- 
tivated, A few low-lying areas are subject to occasional 
overflow following heavy rains. 

Dryland management—Under dryland farming. this 
soil is suited to corn, grain sorghum, small grain, alfalfa, 
and grasses. Small grain and the first cutting of alfalfa 
are the most dependable crops because they grow and 
mature in spring when rainfall is the highest. Soil blow- 
ing can be reduced, moisture conserved, and the organic- 
matter content and fertility maintained through the use 
of a cropping system that keeps the soil covered with 
crop residue most of the time. A cropping system is 
needed that will limit the number of years of successive 
row crops and include some close-growing grass and 
legume crops to protect the soil and to conserve moisture. 
Planting close-growing crops in narrow, alternate strips 
and using narrow field windbreaks help to control soil 
blowing. 

Irrigation management. If this soil is irrigated, it is 
better suited to corn and alfalfa than to most other crops. 
Small grain, grasses. and legumes can also be grown. Fur- 
row, border. and sprinkler irrigation systems аге suited 
to this soil. Ordinarily, leveling is needed if the furrow 
and border methods are to be used, but deep cuts for level- 
ing expose the sandy underlying material. Maintenance 
of cover. consisting either of growing crops or crop resi- 
due, is essential to control soil blowing. Applications of 
irrigation water need to be frequent and light. Excessive 
application of water causes loss of fertilizer by leaching 
the nutrients below the depth of crop roots. 

Sprinkler svstems are well snited to this soil. The rate 
of water application shonld be adjusted to prevent exces- 
sive runoff in the gently sloping areas. 


CAPABILITY UNITS 1Пе-8 DRYLAND AND Ше-11 IRRIGATED 

These units consist of the severely eroded soils of the 
Holder and Geary series. These are moderately sloping 
soils on uplands. They are moderately fine textured in 
their surface laver and subsoil. They have moderate to 
moderately slow permeability and a high available water 
capacity, The organie-matter content is low. Fertility is 
low. and runoff is medinm. 

Water erosion is a severe hazard on these soils. The 
soils tnke in water slowly and are difficult to irrigate be- 
cause of the hazard of erosion. Maintaining fertility is 
also a concern. Tilth and workability ave poor. These soils 
tend to puddle if they are worked when too wet. 

Dryland management. —Under dryland farming, these 
soils are suited to corn, grain sorghum, small grain, al- 
falfa, and grasses. Small grain, grasses, and alfalfa are 
better suited because they are close-growing crops that 
are more able to resist erosion and do not require culti- 
vation. The use of terraces, grassed waterways, contour 
farming, and crop residue helps to reduce runoff and ero- 
sion. Moisture can be conserved and soil blowing con- 


trolled by using a cropping system that keeps the soil 
covered with crops or crop residue most of the time. This 
also helps to control water erosion. A cropping system is 
needed that limits the years of consecutive row crops and 
includes several years of close-growing crops, grass, and 
legumes. The use of mulch tillage during seedbed prepara- 
tion supplements the mechanical practices for controling 
erosion. Fertilizer and barnyard manure are needed for 
proper maintenance of fertility. The hazard of erosion 
can be greatly reduced by converting the soils to range- 
land and using them for grazing. 

Irrigation management.—1f these soils are irrigated, 
they are suited to alfalfa and grasses for hay or pasture. 
Corn and grain sorghum are suited where erosion control 
methods are provided. Erosion can be controlled by the use 
of terraces, contour irrigation, waterways. and the maxi- 
mum amount of crop residue on the surface. Fertility can 
be maintained by using barnyard manure, green-manure 
crops, and commercial fertilizer. 

The sprinkler system is the most suitable method of 
irrigating the soils of this unit. The slopes make it diffi- 
cult to control water erosion resulting from rainfall and 
the additional water from irrigation. Rates of water ap- 
plication need to be carefully controlled and should be 
no higher than the intake rate of these soils. 

Furrow and border irrigation systems can be used on 
these soils if land leveling is extensive enough to adjust 
slopes so that water erosion and runoff are at a minimum. 
Contour bench leveling is suited to the more gentle slopes. 


CAPABILITY UNITS Ilis-2 DRYLAND AND 118-22 IRRIGATED 

Fillmore silt loam is the only soil in these units. This is 
а deep, nearly level, poorly drained soil in upland depres- 
sions. It is occasionally flooded. Tt has a medium-textured 
surface layer and a slowly permeable, fine-textured sub- 
soil that restricts penetration of roots and water. Runoff 
is very slow. This soil has high available water capacity 
and a moderate content of organic matter. 

Crops grown on this soi] are commonly damaged or 
lost by flooding and the lack of surface drainage. In some 
years, when rainfall is heaviest, this soil is too wet for 
cultivation. 

Dryland management. Under dryland farming, this 
soil is suited to small grain, corn, grain sorghum, alfalfa, 
and grasses, Wheat and grain sorghum are the best suited. 
Wildlife use these areas for nesting or as a source of food. 
Cropping systems need to include small grain and legumes. 
The exc ve wetness of this soil can be controlled by 
installing terraces and diversions in the adjoining, higher 
lying areas. Keeping the soil covered with a growing 
crop or with organic matter tends to improve both tilth 
aud fertility. 

Irrigation management. If this soil is irrigated, it is 
suited to corn, grain sorghum, alfalfa, and grasses. In- 
cluding alfalfa in the cropping system helps to open the 
subsoil and thus aids in moving water through the soil. 
The slow rate of water intake makes longer periods of 
irrigation necessary. Irrigation water management that 
controls and reduces excessive water runoff is also needed 
on this soil. Sprinkler. border, and furrow irrigation sys- 
tems are all suited. The rate of applying water needs to 
be adjusted so that it does not exceed the rate of water 
intake in the soil. 
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CAPABILITY UNIT IVe-1 DRYLAND 


This unit consists of the strongly sloping soils of the 
Geary and Holder series. These are deep, well-drained 
soils on uplands. They have a medium-textured surface 
layer and a moderately fine textured subsoil. Runoff is 
medium to rapid. These soils have moderate to mod- 
erately slow permeability and high available water ca- 
pacity. Their organic-matter content is moderate. 

Sheet and gully erosion is a hazard if these soils are 
cultivated and the surface is not protected. These soils 
generally are not well suited to irrigation. The severe 
hazard of erosion makes it impractical to install the 
structures needed to control the water and hold soil loss 
to a minimum when irrigation water is applied. 

Alfalfa, grasses, and wheat are better suited to these 
soils than are most other crops. To aid in controlling ero- 
sion, grain sorghum and corn need to be limited in a 
cropping system that includes small grain, grasses, and 
alfalfa. Terraces, contour farming, grassed waterways, 
and the use of crop residue in mulch tillage are additional 
management practices needed to supplement the cropping 
system. 

The soils in this unit are also suited to pasture, range- 
land, windbreaks, wildlife, and recreational uses. The haz- 
ard of water erosion ean be reduced on rangeland by 
allowing a part of the yearly growth of grass to remain 
after the grazing season. i 


CAPABILITY UNIT IVe-5 DRYLAND 


Only Thurman-Valentine loamy fine sands, undulat- 
ing, are in this unit. These are deep, somewhat excessively 
drained to excessively drained soils on stream terraces and 
uplands. They are nearly level to moderately sloping, and 
most arens are hummocky. These soils have a coarse- 
textured surface layer and subsoil, Permeability is rapid. 
Available water capacity is low. The organic-matter con- 
tent and natural fertility also are low. 

In cultivated areas, soil blowing is a severe hazard if 
these soils are left unprotected. Corn, grain sorghum, 
small grain, alfalfa, and grasses are suited crops. Small 
grain and the first cutting of alfalfa generally are the 
most dependable crops because they grow to maturity in 
spring when rainfall is highest. 

А cropping system that keeps the soil covered with 
residue most of the time aids in reducing soil blowing. 
The cropping system needs to limit the number of years 
in successive row crops and include some close-growing 
and legume crops to protect the soil and to conserve mois- 
ture, Planting alternate, narrow strips of close-growing 
crops and row erops and using narrow windbreaks of trees 
help to control soil blowing. Commercial fertilizer and 
barnyard manure help to improve and to maintain soil 
fertilitv. 


CAPABILITY UNIT IVe-8 DRYLAND 


This unit consists of strongly sloping. deep soils of the 
Coly, Geary, and Holder series. These are well-drained 
soils on uplands. They have a medium-textured to mod- 
erately fine textured surface layer and subsoil. These soils 
have moderate to moderately slow permeability and high 
available water capacity. The organic-matter content and 
natural fertility are low. 

‚ Кппоћ is medium to rapid. and sheet and gully ero- 
sion js t severe hazard. In most areas the original surface 
layer has been removed by erosion. Tilth generally is poor. 


Some areas of these soils are difficult to cultivate because 
of strong slopes and poor workability. In places the soils 
puddle if worked when wet and are hard when dry. 

Alfalfa, grass, and wheat nre close-growing crops that 
are better suited to this soil than are most other crops. 
Using « cropping system that limits corn and grain sor- 
ghum to 1 year and alternating them with small grain, 
alfalfa, and hay crops can help to reduce erosion. Ter- 
races, contour farming. grassed waterways, and the use 
of crop residue and muleh tillage are additional prac- 
tices that aid in checking soil losses. 

Soils in this unit are also suited to pasture, rangeland, 
windbreaks, wildlife, and recreational uses. The hazard 
of water erosion can be reduced by converting these areas 
to grassland, pasture, or rangeland. Grassland manage- 
ment that leaves about one-half the yearly growth on the 
soil after the growing season helps to reduce water 
erosion, 

These soils are not suited to irrigation, because the 
hazard of crosion is too severe, 


CAPABILITY UNIT IVw-2 DRYLAND 

Scott. silt loam is the only soil in this unit. This is a 
deep. poorly drained soil in upland depressions that are 
frequently flooded. This soil has a thin surface layer and 
a fine-textured subsoil, Permeability is very slow. The sub- 
soil restricts penetration of roots and water. This soil has 
a high available water capacity. 

Wetness during part or all of the year is the main limi- 
tation to the use of this soil. Surface drainage is difficult 
because the depressions have no outlets, Cultivated crops 
can be grown in some areas in dry years, but crops are 
damaged or lost by flooding in most years. 

Wheat and grain sorghum are better suited to this soil 
than are most other erops. Corn, nlfalfa. and grass сап 
also be grown but are not so well suited. There is a possi- 
bility, in some areas, for controlling the excessive wetness 
by installing ferraces and diversions on the adjacent, 
higher lying soils. 

The soil in this unit is also suited to development as 
wetland for wildlife. Where the adjacent areas аге irri- 
gated and runoff is present. this Scott soil is waterlogged 
during most of the summer and makes valuable wetland 
for wildlife. 

This soil is not suited to irrigation of cultivated crops, 
because of excessive soil wetness and flooding. 


CAPABILITY UNIT VIe-1 DRYLAND 
his unit consists of deep. somewhat. excessively drained 
soils in the Geary series and of Breaks-Alluvial land com- 
plex. The soils in this unit are steep and are on uplands 
and along the sides of intermittent drainageways. They 
have a medium-textured surface laver and a medium- 
textured or moderately fine textured subsoil. Permeability 
is moderately slow, the available water capacity is high, 
and the organic-matter content is low to moderate. 

Because of rapid runoff. much of the rainfall is lost and 
gullies develop easily. Catsteps are common. These. soils 
are not suited to cultivated crops. because they are too 
steep and too erodible. They are better suited to native 
grass or hay and to grazing. 

Areas of these soils that are cultivated ean be seeded to 
native grass and converted to rangeland. The soils also are 


40 SOIL SURVEY 


suited to trees in windbreaks and to development for wild- 
life and recreation. 

Seeded areas need proper range management to main- 
tain a good cover of grass. Stock-water dams, erosion con- 
trol structures, and floodwater detention reservoirs can be 
built at the bottoms of drainageways. 


CAPABILITY UNIT Vle-5 DRYLAND 

Valentine loamy fine sand, rolling, is the only soil in 
this unit. This is a deep, excessively drained soil on up- 
lands where the landseape is hummocky. The slopes range 
from moderate to steep. This soil has a coarse-textured 
surface layer and subsoil. Permeability is rapid, available 
water capacity is low, and organic-matter content and 
natural fertility are low. 
This soil absorbs rainwater almost as rapidly as it falls. 
and there is little runoff. The soil is subject to severe soil 
blowing if it is not protected by a permanent cover of 
grass. Most areas are stabilized with grass, but small blow- 
outs are common. 
This soil is not suited to cultivated crops, because it is 
too coarse textured and too droughty. It is suited to graz- 
ing, to growing trees in windbreaks. and to use as a source 
of food and cover for wildlife. Any areas in cultivation 
can be reseeded to native grass and converted to range. 
This soil produces fair to good stands of grass but needs 
proper range management. 


CAPABILITY UNIT VIe-9 DRYLAND 


The only soil in this unit is Coly silt loam, 11 to 31 
pereent slopes. This is a deep, somewhat excessively 
drained soil on uplands. It is steep and occurs on side 
slopes of intermittent drainageways. This soil has a thin, 
medium-textured surface layer and subsoil. Natural fer- 
tility and organic-matter content are low. The available 
water capacity is high. and permeability is moderate. 

This soil absorbs water well, but because of rapid run- 
off, much of the moisture received as rainfall is lost and 
gullies devolop.easily. Because the soil is susceptible to 
water erosion. it is not suitable for cultivation and needs 
to be left in native grass and used for grazing. Soil slips 
or entsteps are common, Most arcas have lime at or near 
the surface. 

Cultivated areas can be seeded to native grass and thus 
converted to rangeland. Stockwater dams. erosion control 
structures, and floodwater detention structures can be built 
at the bottoms of some drainageways. This soil is also 
suited to trees in windbreaks and to development of areas 
for wildlife and recreation. 


CAPABILITY UNIT VIs-4 DRYLAND 


The only soil in this unit is Meadin sandy loam. This 
is a shallow, nearly level, excessively drained soil on 
stream terraces. It formed in coarse-textured alluvial 
material that is underlain by coarse sand and gravel at 
a depth of 10 to 20 inches. The soil material has rapid 
permeability in the upper part and very rapid permeabil- 
ity in fhe underlying sand and gravel. The available water 
capacity is low. Organic-matter content and natural fer- 
tility also are low. 

This soil is droughty. Tt absorbs water readily, but little 
can be stored for use by plants. e 
. This soil is suitable for range, and most of the acreage 
is used for this purpose. Tt can also be used by wildlife 


or for recreation, Cultivated areas can be seeded to a 
mixture of native grasses and thus be converted to range- 
Jand. Grazing needs to be controlled on both native and 
seeded areas so that at least half of each year’s growth 
is left on the surface as mulch. 


CAPABILITY UNIT VIw-1 DRYLAND 


This unit consists only of Silty alluvial land, a land 
type that occurs on bottom lands. It is not suitable for 
cultivation, because it is frequently flooded. Most areas 
are cut into small areas by deep, meandering channels. 
The areas are commonly covered with trees, brush, and 
weeds, or they support a fair stand of grasses. Some areas 
are bordered by short, steep banks that are covered with 
trees. 

This land type is better suited to use as rangeland, for 
growing trees, or for development as wildlife or recrea- 
tional areas than to most other uses. Nearly all areas are 
used for rangeland and are grazed by livestock. Proper 
range management helps to maintain vigor of the grasses. 
In many areas, grass is sparse because of the many native 
trees. 

Erosion control structures can be built on this land type 
if care is used in selecting the sites. Large floodwater 
retention structures help to reduce flooding in areas below 
the structures. 


CAPABILITY UNITS Vlw-4 DRYLAND AND IVw-4 IRRIGATED 


Platte loam is the only soil in these units. This is à 
shallow. somewhat poorly drained. nearly level to gently 
sloping soil on bottom lands. It formed in medium-tex- 
tured to moderately coarse textured alluvial material that 
is underlain by coarse sand and gravel at a depth of 10 
to 20 inches. Permeability is moderate in the upper part 
of the soil and very rapid in the underlying coarse sand 
and gravel. The water table fluctuates between depths of 
2 and 6 feet. This soil has a low available water capacity. 
Organic-matter content is moderately low. The soil is 
moderately alkaline in the surface layer. 

The wafer table in this soil may cause excessive wetness 
in some years, but in dry years it provides moisture for 
subirrigation. Some low-lying areas in channels are sub- 
ject to occasional flooding in spring. 

Dryland management. Under dryland farming, this 
soil is better suited to native grasses for hay and grazing 
than to most other erops. Areas now being cultivated can 
be returned to rangeland by resceding with native grasses. 
Management of grazing and proper eutting of the hay 
crop are necessary to allow for vigorous growth of grass 
cover on this soil. 

Irrigation management.—Tf this soil is irrigated, it is 
snited to corn. grain sorghum, and grasses. This soil is 
best suited to the sprinkler irrigation system. Among the 
better suited crops are grasses that are used for hay or 
pasture, The very rapid permeability of the underlying 
material and the low available water capacity of this soil 
make light. frequent applications of irrigation water 
necessary, Fertilizer and water npplieations ean be light 
and frequent. Level borders and controlled flooding аге 
systems that ean be used. partieularly with a grass crop. 


CAPABILITY UNIT УПе-1 DRYLAND 


Rongh broken land, loess, and Spoil banks are two land 
types in this unit. The soil material is steep to very steep 
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and consists of deep, medium-textured material on es- 
'arpments along streams, on the sides of drainageways, 
and in areas adjacent to canals. In some areas, soil mate- 
rial has moved downward in landslips, commonly called 
catsteps. Raw loess is exposed in many places. 

Most areas of these land types are covered with a fair 
growth of grass, weeds, or trees, Suitability for grazing is 
ſimited, but the land types are better suited to this use 
than to most others, They are also used by wildlife for 
habitat, as cover, and as a source of food. Management 
that maintains a good cover of vigorous grass is needed 
to reduce water erosion and to conserve as much of the 
moisture as possible. 

Stockwater dams and erosion control structures ean be 
built at the bottoms of natural drainageways in areas of 
Rough broken land, locss. 


CAPABILITY UNIT VIIIs-1 DRYLAND 


Only Riverwash is in this unit. This land type consists 
of areas of shallow and very shallow, moderately fine 
textured to coarse-textured alluvial soil materials that 
are less than 10 inches thick over the underlying coarse 
sand and gravel. These areas are stabilized with a fair to 
poor cover of grasses, trees, and shrubs. A water table is 
at or near the surface most of the time. and the areas are 
subject to frequent flooding. Most areas are used for 
whatever grazing they provide. Riverwash makes excel- 
lent habitat for wildlife. 


CAPABILITY UNIT VIIIw-1 DRYLAND 


In this unit is Marsh. a land type that occurs in de- 
pressions on uplands. Water 6 to 19 inches deep covers 
the surface during most of the year. In most places the 
water usually is not deep enough to prevent the growth of 
cattails, rushes. reedgrasses, and other aquatic plants. 
Open, shallow water covers the remaining acreage. The 
soil material in these areas is mostly fine textured. Marsh 
provides excellent areas for nesting and feeding of water- 
fowl, and this is its principal use. Munters use the areas 
for recreational purposes during hunting seasons. 


Predicted Yields 


sts for each soil in the county the predicted 
average yields per acre of the principal crops grown 
under two levels of management. The yields are predicted 
average yields for a 10-year period and are based on ob- 
servations and comparisons by farmers and agricultural 
leaders who are familiar with the soils and farming in the 
county. The vields reflect. vears when rainfall was above 
average and years when it was below average. They also 
take into account the probable losses caused by climatic 
conditions, insects, and. diseas ` 

The figures in columns A of[table 2 fepresent yields that 
ean be expected under common management. Those in 
columus B represent vields that ean be expected under 
improved management. 

Under common management it is assumed that (1) 
moderate amounts of fertilizer are nsed but the nitrogen 
content of the soil is low; (2) the organie-matter content 
of the soil is low and soil tilth is not maintained at a high 
levol; (3) more erosion control practices are needed ; (4) 
certified seed is not always used; and (5) weeds, insects, 
and diseases are not always properly controlled. 


Under improved management, it is assumed that (1) 
fertilizers are applied in quantities indicated by the re- 
sults of soil tests and field experience; (2) crop residue is 
returned to the soil to improve tilth and to maintain or 
increase the organic-matter content; (3) the soils are 
drained, where necessary, and erosion is controlled; (4) 
certified sced is used and stands are adequate; (3) weeds, 
insects, and diseases are effectively controlled; (6) tillage 
is adequate and timely; and (7) crops are grown in suit- 
able rotations. 


Management of the Soils for Range 


Rangeland makes up 16 percent of the land area of 
Adams County. It is in widely seattered areas through- 
out the county, but it is concentrated to some degree in 
areas of sandy soils in the western part of the county. 
Rangeland generally is not suitable for cultivation. The 
largest area is in the Valentine-Thurman and IIastings- 
IIolder associations. 

Raising livestock, mainly cows and calves, and selling 
calves as feeders in the fall, is the second largest farm 
enterprise in the county. 


Range sites and condition classes 


Different kinds of rangeland produce different kinds and 
amounts of native grass. For proper range management, 
an operator needs to know the diiferent kinds of soil, or 
range sites, in his holding and the native plants each site 
ean grow. Management can then be used that will favor 
the growth of the best forage plants on each kind of soil. 

Range sites are distinctive kinds of rangeland that 
differ from cach other in their ability to produce a sig- 
nificantly different kind, proportion, or amount of climax 
or original vegetation. A significant difference, such as a 
different stocking rate, is one that is great enough to 
require some variation in management. Climax vegetation 
is the combination of plants that originally grew on a 
given site, The most productive combination of range 
plants on a site is generally the climax type of vegetation. 

Range condition is classified according to the percent- 
age of vegetation on the site that is original, or climax, 
vegetation. This classification is used for comparing the 
kind and amount of present vegetation with that which 
the site can produce. Changes in range condition are 
caused mainly by the intensity of grazing and by drought. 

Climax vegetation ean be altered by intensive grazing. 
Livestock graze selectively. They constantly seck the more 
palatable and nutritious plant. Plants react to grazing in 
one of three ways—they decrease, increase, or invade. 
Deereaser and inereaser plants are climax plants. Gen- 
erally, decreasers are the most heavily grazed and, con- 
sequently, the first to be injured by overgrazing. Lncreas- 
ers withstand grazing better or are less palatable to the 
livestock, They increase under grazing and replace the 
deereasers. Zavaders ате weeds that become established 
after the climax vegetation has been reduced by grazing. 

Range condition is expressed in four condition classes 
to show the present condition of the vegetation on a 
range site in relation to the vegetation that grew on it 
originally. The condition is excellent if 76 to 100 percent 
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TABLE 2.—Predicted average acre yields of principal erops 


[Absence of an entry indicates that the soil or land type is not suited to the specific crop, that the crop is grown on only a small acreage, 
or that irrigation is not practical] 


Grain sorghum Wheat Corn Alfalfa (hay) 
Mapping unit Dryland | Irrigated d Dryland Irrigated | Dryland Irrigated 
| ت‎ 
A B A B A B A B A B А в А в 
Anselmo fine sandy loam, terrace, 0 to 1 percent Tons 1000 
Bless / a due meter ДЕ 3.5 45 


Anselmo fine sandy loam, terrace, 1 to 3 percent. 
slopes 
Anselmo loam, terrace, 0 to 1 percen 
Breaks-Alluvial land complex 
Butler silt loam—- = 
Cass fine sandy loam- 
Cass Ioam 
Cass loam, occasionally 
Coly silt loam, 7 to 11 percent 
Coly silt loam, 11 to 31 percent slop: 
Crete silt loam - 
Fillmore silt loam 
Geary silt loam, 3 to 7 percent slope: 
Gea ilt loam, 7 to 11 percent slop 
Geary silt loam, 11 to 31 percent slope: 
Geary silty clay loam, 3 to 7 perco 


eroded r рашъа Rate, 


Geary silty clay loam, 7 to 11 percent slopes 
eroded 


Hastings silt loam, 0 to 1 percent slope 
Hastings silt loam, 1 to 3 percent slop 
Hastings silt loam, thin solum variant 
Hersh fine sandy loam, 3 to 7 percent slopes 
ITersh- Kenesaw complex, undulating 
Hobbs silt Ioam 25 
Hobbs silt loam, occasionally flooded. 
Holder silt loam, 0 to 1 percent slopes 
Holder silt loam, 1 to percent slopes 
Holder silt loam, 3 to 7 percent slope 
Holder silt loam, 7 to 11 percent slope: 
Holder silt loam, 3 to 7 percent slopes, eroded---- 
Holder silty clay loam, 3 to 7 percent slopes 

severely eroded————-— „ 
Holder silty clay loam, 7 to 11 percent 

severely eroded_...-.--------- 
Hord silt loam, 0 to 1 percent slop 25 
Нога silt loam, terrace, 0 to 1 percent slope: 
Нога silt loam, terrace, 1 to 3 percent slopes _ ___ 
Inavale fine sandy loam.. 
Tnavale loamy fine sand.. 


Kenesaw silt loam, 3 to 7 percent slopes 
Kenesaw silt loam, terrace, 0 to 1 percent slope 
Lex and Alda , 
Marsh______- ы 
Meadin sandy loam _ _ 
Platte loam. . 
Riverwash. . 
Rough broken land, loe 
Rusco silt loam. 
Scott silt loam_ 
‘Silty alluvial land 
Spoil banks____ б 
Thurman-Valentine loamy fine sands, undulating- 
Valentine loamy fine sand, rolling 


130 
130 
125 
60 
50 
125 
120 
95 
125 


150 
150 
145 
80 
75 
145 
‚140 
| 120 
145 
130 


њо 


culcec 


Boc 


— O- -= 


оюк 


DENR rp 


пар 


а 


MAS! 


SUS Sie 


PRES 


o 


a0Oouoooovoc 


ADAMS COUNTY, NEBRASKA 48 


of the vegetation is climax; good if 51 to 75 percent is 
climax; fair if 26 to 50 percent is climax; and poor if 0 
to 25 percent is climax. 

Management and improvement practices. —Manage- 
ment practices that maintain or improve range condition 
are needed on all rangeland, regardless of other practices 
used. The practices needed are proper grazing use, deferred 
grazing, and planned grazing systems. The proper distrib- 
ution of livestock in а pasture can be improved by correctly 
locating fences, livestock water developments, and salting 
facilities. 

A practice that improves range condition is range 
seeding. This is the establishment of native grasses by 
seeding or resceding either wild harvest or improved 
strains on soils that are suitable for use as range. Coly 
silt loum, 11 to 31 percent slopes, and Holder silty clay 
loam, 7 to 11 percent slopes, severely eroded, are exam- 
ples of soils that are still used for crops but can be range 
seeded. ‘The most important grasses used in seed mixtures 
include big bluestem, little bluestem, indiangrass, switch- 
grass, and side-oats grama. No special care other than 
management of grazing is needed to maintain forage 
composition. | 


Description of range sites 

The rauge sites in Adams County arc Subirrigated, 
Silty Lowland, Saudy Lowland, Silty Overflow, Clayey 
Overflow, Sands, Sandy, Silty, Clayey, Limy Upland, 
Shallow to Gravel. and Thin Loess| (fig. 21). [These range 
sites are described in this subsection. The descriptions 
include the topography of cach site, a brief description of 
the mapping un the dominant vegetation when the 
site is in excellent condition and in poor condition, and 
the total annual production in pounds per acre, air-dry 
weight, for vears when rainfall 1s average and the site is 
in excellent: condition. 
The names of the soil series and land types represented 
jn a range site are named in the descriptions of the range 
site, but this does not mean that all the soils of a given 
series appear in that site. ‘To find the names of all the 
soils in auy given site, refer to the *Guide to Mapping 
Units" at the baek of this survey. Marsh, Riverwash, and 
Scott silt loam are not assigned to а range site, because 
the vegetation that grows is not stable. 


SUBIRRIGATED RANGE SITE 


This site consists of soils of the Alda, Lex, and Platte 
series, These soils have a water table at a depth of 2 to 6 
fcet. They are on bottom lands along the Platte River. 
The kind of vegetation that grows on this site is deter- 
mined mainly by the moderately high water table. which 
vemains within the root zone during the growing season. 
The soils differ in depth and texture and have underlying 
material of coarse sand and gravel. They are calcareous 
at or near the surface. 

The climax plant cover is a mixture of such decreaser 
grasses as big bluestem. indiangrass, switchgrass, prairie 
cordgrass, and Canada wildrye. These comprise at least 
73 percent of the total plant volume, and other perennial 
grasses and forbs acconnt for the rest. Western wheat- 
grass and members of the sedge family are the principal 
inereasers, The tvpieal plant commnnity. where the site 
is in poor condition, consists of Kentucky bluegrass. fox- 
tail barley, heath aster. green mnhly, blue verbena, small 


amounts of western wheatgrass and members of the 
sedge family, and isolated invader shrubs and trees. 

Where the site is in excellent condition, the total annual 
production of air-dry forage per acre ranges from 5,000 
pounds in unfavorable years to 6,000 pounds in favor- 
able years. 

SILTY LOWLAND RANGE SITE 

This site consists of soils of the Hobbs, Hord, and 
Kenesaw series. These are nearly level to gently sloping 
soils on bottom lands or stream terraces. Their surface 
layer and subsoil are silt loam. The kind of vegetation 
that grows is determined mainly by the additional mois- 
ture received as runoff from higher soils, the high avail- 
able water capacity of the soil, and the moderate permea- 
bility. 


climax plant cover is a mixture of such decreaser 

g s as big bluestem, little bluestem, switehgrass, in- 
diangrass, and Canada wildrye. These comprise at least 
TO percent of the total plant volume, and other perennial 
grasses and forbs account for the vest. Western wheat- 
grass, blue grama, side-outs grama, sand dropseed, and 
members of the sedge family are the principal increasers. 
The typical plant community, where the site is in poor 
condition, consists of Kentucky bluegrass, western wheat- 
grass, blue grama, butfalogvass, sand dropseed, and west- 
ern ragweed. 

Where the site is in excellent condition, the total annual 
produetion of air-dry forage per acre ranges from 3,500 
pounds in unfavorable years to 4,500 pounds in favorable 
years. 


SANDY LOWLAND RANGE SITE 

This site consists of the well-drained Cass soils and 
the exeessively drained Inavale soils. These are nearly 
level to hummocky soils on bottom lands. Their texture 
ranges from loam to loamy fine sand in the surface layer 
and from fine sandy loam to fine sand in the underlying 
material, The kind of vegetation that grows is deter- 
mined mainly by the availability of additional moisture 
from a water table that is 6 to 9 feet below the surface. 

The climax plant cover is a mixture of such decreaser 
s ns sand bluestem, little bluestem, switchgrass, 
indiangrass. needle-and-thread, and Canada wildrye. 
These comprise at least 70 percent of the total plant 
volume. and other perennial grasses and forbs account 
for the rest. Prairie sandreed, blue grama, Seribner pan- 
іста. sand dropseed, western wheatgrass, and members 
of the sedge family are the principal inereasers. The 
typical plant community. where the site is in poor condi- 
tion. consists of sand dropseed, blue grama, and western 
ragweed. 

Where the site is in excellent condition, the total annual 
production of air-dry forage per acre ranges from 3,000 
pounds in unfavorable years to 4,000 pounds in favorable 
Years. 


SILTY OVERFLOW RANGE SITE 


This site consists of soils of the IIobbs and Rusco series 
and Silty alluvial land. Included also is the Alluvialland 
part of Breaks-Alluvial land complex. These nearly level 
ov gently sloping soils are on bottom lands or in upland 
basins and are occasionally flooded. They are silt loam in 
their surface laver and range from loam to silty clay loam 
in their subsoil. The kind of vegetation that grows is 
determined mainly bv the availability of additional water 
received. from periodie overflow or as runoff from higher 
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Figure 21.—Relationship of range sites to general topography. A representative soil series or land type is given for each range site. 


FF 


AHAUNS TIOS 


ADAMS COUNTY, 


lying soils, the high available water capacity, and the 
moderate to moderately slow permeability of the soils. 
The climax cover is a mixture of such deerenser grasses 
as big bluestem, little bluestem. indiangrass, switchgrass, 
and Canada wildrye. These comprise at least 65 percent 
of the total plant volume, and other perennial grasses and 
forbs account for the rest. Western wheatgrass, side-oats 
grama, and members of the sedge family are the principal 
increasers. The typical plant community, where the site 
is in poor condition, consists of Kentucky bluegrass, west- 
ern wheatgrass, Baldwin ironweed, blue grama, buffalo- 
grass, and annual bromes. 
Where the site is in excellent condition. the tota] annual 
roduetion of air-dry forage per acre ranges from 4,000 
ounds in unfavorable years to 4,500 pounds in favorable 
years, 


CLAYEY OVERFLOW RANGE SITE 


Fillmore silt loam is the only soil in this site. This 
nearly level soil is in upland depressions that are subject 
го occasional flooding by water from higher elevations. 
The surface layer is silt loam, and the subsoil is silty 
clay. Internal drainage is poor. The kind of vegetation 
hat grows is determined mainly by excess water and 
slow permeability. 

The climax plant cover is a mixture of such decreas 
grasses as big bluestem, little bluestem, switchgrass, in- 
diangrass, and Canada wildryc. These make up at least 50 
ercent of the total plant volume, and other perennial 
grasses and forbs account for the rest. Western wheat- 
grass, blue grama, buffaloerass, and members of the sedge 
family are the principal ineveasers, The typical plant 
community, where the site is in poor condition, consists 
of Kentucky bluegrass, western wheatgrass. blue grama, 
buffalograss, western ragweed, and members of the sedge 
family. 

Where the site is in excellent. condition, the total an- 
nual production of air-dry forage per acre ranges from 
2.500 pounds in unfavorable years to 3.500 pounds in 
favorable years. 


r 


SANDS RANGE SITE 

Valentine loamy fine sand. rolling. is the only soil in 
this site. This soil has slopes ranging from 3 to 17 percent. 
Tt is loamy fine sand in the surface laver and fine sand in 
the underlying material. Tt is exeessively drained. The 
kind of vegetation that erows is primarily determined by 
he deep storage of moisture that is readily released to 

lants. 

The climax plant cover is a mixture of such decreaser 
grasses as sand bluestem. little bluestem. sand lovegrass. 
switchgrass. indiangrass, prairie junegrass. and Canada 
wildrve. These make up at least 60 percent of the total 
plant. volume. and other perennial grasses and forbs nc- 
count for the rest, Prairie sandreed. bine grama. needle- 
and-thread, sand dropseed. sand paspalum. Seribner 
banicum, and members of the sedge family are the prin- 
cipal inereasers. The typical plant community. where the 
site is in poor condition, consists of blue grama. sand 
dropseed. Seribner panicum. purple lovegrass. and west- 
ern ragweed. 

Where the site is in excellent condition. the total annual 
production of air-dry forage per acre ranges from 2.500 
pounds in unfavorable years to 3.000 pounds in favorable 
years. 
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SANDY RANGE SITE 

This site consists of undulating soils of the Anselmo, 
Hersh. Thurman. and Valentine series, These are deep, 
well-drained to excessively drained soils on uplands. The 
range from fine sandy loam to loamy fine sand in their 
surface layer and from fine sandy loam to fine sand in 
their subsoil. Tho kind of vegetation that grows is deter- 
mined mainly by the moderately rapid to yapid permea- 
bility. 

The climax plant cover is a mixture of such decreuser 
grasses as sand bluestem, little bluestem, switchgrass, 
side-oats grama. indiangrass, prairie junegrass, and 
needle-and-thrend. These make up at least 65 percent of 
the fotal plant cover, and other perennial grasses and 
forbs account for the vest, Prairie sandreed. western 
wheatgrass. blue gruma, sand dropseed. Scribner panicum, 
and members of the sedge family are the principal in- 
eveasers, The typical plant community, where the site is 
in poor condition, consists of blue grama, sand dropseed. 
Seribner panicum, purple Jovegrass, sand paspalum, and 
western ragweed. 

Where the site is in excellent condition, the total annual 
production of air-dry forage per acre ranges from 2.500 
pounds in unfavorable years to 8,000 pounds in favorable 
ears. 


SILTY RANGE SITE 

This site consists of soils of the Geary, Hall, Hastings. 
IIolder. Hord. and Kenesaw series and the Hastings 
series, thin solum variant. These soils are on uplands. Also 
in the site аге Spoil banks and the Breaks part of Breaks- 
Alluvial land complex. The soils range from silt Joam to 
silty clay loam in their surface layer, subsoil, and under- 
ying materiil. The kind of vegetation that grows is 
determined mainly by the moderate to moderately slow 
permeability. 

"Phe climax plant cover is a mixture of such decreaser 
grasses as big bluestem, little bluestem, indiangrass. and 
switchgrass. These make wp at least 55 percent of the 
otal plant volume, and other perennial grasses and forbs 
account for the rest. Blue grama, buffalograss, sidc-oats 
атата. sand dropseed, and western wheatgrass ате the 
»rineipal inereasers, The typical plant community, where 
he site is in poor condition, consists of blue grama, buf- 
falograss. sand  dropseed. western wheatgrass, purple 
lovegrass, plains pricklypear, and western ragweed, 

Whore the site is in excellent condition, the total annual 
»roduetion of air-dry forage per acre ranges from 8.000 
sounds in unfavorable years to 8.500 pounds in favorable 
years. 


л 


CLAYEY RANGE SITE 

This site consists of soils of the Butler and Crete series. 
These are deep. moderately well drained to somewhat 
»oorly drained. nearly level soils оп nplands. They have 
a silt loam surface Taver and a silty clay subsoil. The 
vegetation that grows is mainly a result. of the slow per- 
meability in the elaypan subsoil. 

The climax plant cover js а mixture of such decreaser 
grasses as big bluestem, little bluestem. switchgrass. in- 


principal increasers. The typical plant community. where 
the site is in poor condition, 
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buffalograss, tall dropseed, western wheatgrass, western 
ragweed, blue verbena, and annual bromes. 

Where the site is in excellent condition, the total annual 
production of air-dry forage per acre ranges from 3,000 
pounds in unfavorable years to 3,500 pounds in favorable 
years. 

LIMY UPLAND RANGE SITE 

This site consists of soils of the Coly series. These are 
deep, strongly sloping to steep soils on uplands. They 
formed in loess and are calearcous at or near the surface. 
The soils are well drained to somewhat excessively 
drained and are silt loam throughout the profile. The kind 
of vegetation that grows is determined mainly by the 
good soil-water relationship and the caleareous natüre of 
the soils. 

The climax plant cover is a mixture of such decreaser 
grasses as little bluestem, big bluestem, switchgrass, in- 
diangrass. and plains muhly. These make up at least 60 
percent of the total plant volume, and other perennial 
grasses and forbs account for the rest. Blue grama, side- 
oats grama, buffalograss, Scribner panieum, sedges, and 
western wheatgrass are the principal increasers. The typ- 
ical plant community, where the site is in poor condition, 
consists of blue grama, buffalograss, plains pricklypear, 
and western ragweed. 

Where the site is in excellent condition, the total annual 
production of air-dry forage per aere ranges from 2,000 
pounds in unfavorable years to 2,500 pounds in favorable 
years. 


SHALLOW TO GRAVEL RANGE SITE 

Meadin sandy loam is the only soil in this site. This 
soil is on stream terraces. Tt is shallow over mixed sand 
and gravel. Tt is excessively drained and has rapid per- 
meability in the underlying material. The kind of vege- 
tation that erows is determined mainly by the low avail- 
able water capacity. which makes the soil droughty. 

The climax plant cover is a mixture of such decreaser 
grasses as sand bluestem, little bluestem, switchgrass. 
prairie sandreed. side-oats grama, and needle-and-thread. 
These comprise at least 65 percent of the total plant vol- 
ume. and other perennial grasses and forbs account for 
the rest. Blue grama, sand dropseed, western wheatgrass, 
and members of the sedge family are the principal in- 
ereasers, The typical plant community, where the site is 
in poor condition, consists of blue grama, hairy grama. 
sand dropseed. purple lovegrass. tumblegrass. eurlveup 
gumweed, western ragweed. woolly verbena. and elubmoss. 

Where the site is in exeellent condition. the total annual 
production of air-dry forage per acre ranges from 1.500 
pounds in unfavorable years to 2.000 pounds in favorable 
years. 

THIN LOESS RANGE SITE 

Rough broken land, loess. is the only mapping unit in 
this site. This is a very steep land type on uplands. Little 
or no soil development has taken place. There are many 
catsteps and landslips. The soil material is silty and well 
drained internally. The kind of vegetation that grows is 
determined mainly by steepness of slope, excessive runoff, 
Tack of soil development. and the calearcons soil material. 

The climax plant cover is a mixture of such decreaser 
grasses as little bluestem, big bluestem, side-oats grama, 
plains muhly, prairie junegrass. and needle-and-thread. 
These make up at least 70 percent of the total plant vol- 
ume. and other perennial grasses and forbs account. for 
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the rest. Blue grama, Scribner panicum, sand dropseed, 
tall dropseed, western wheatgrass, and members of the 
sedge family are the principal increasers. The typical 
plant community, where the site is in poor condition, con- 
sists of blue grama, Scribner panicum, sand dropseed, 
broom snakeweed, western ragweed, and various annuals. 

If the rainfall is average and the site is in excellent 
condition, the total annual production of air-dry forage 
per acre ranges from 2,000 pounds in unfavorable years 
to 3,500 pounds in favorable years. 


Use of the Soils for Woodland and Windbreaks * 


This section discusses the woodland in Adams County 
aud gives information about the use of soils for wind- 
breaks. It also discusses windbreak suitability groups. 


Woodlands 


Native woodland in Adams County is limited to relative- 
ly narrow strips along the larger streams, The most exten- 
sive stands grow on bottom lands along the Little Blue 
River. These stands, made up mostly of American elm, box- 
elder, green ash, hackberry, willow, walnut, cottonwood, 
and some woody shrubs, are in areas of Cass and Platte 
soils and Silty alluvial land. Much of this woodland is 
grazed and now contains many undesirable trees. Black 
walnut, which has a ready market and a high value, is 
being depleted rapidly. Under proper management, this 
species сопа be established and the stands would become a 
source of future income as well as a means of controlling 
erosion along the streambanks. 

Early settlers in Adams County planted trees for pro- 
tection, shade. and fenceposts. Throughout the years, 
landowners have continued to plant trees to protect their 
buildings aud livestock. Native trees and shrubs contrib- 
ute a great deal to the natural beauty of the landscape in 
the county. Their presence benefits wildlife by producing 
food and cover. 


Windbreaks 


One of the most important uses for trees in Adams 
Connty is for windbreaks. Because native trees are scarce 
and extremes in weather are severe, windbreaks are 
needed for protection of farmsteads. livestock, and the 
soils. Windbreaks help to reduce the cost of heating 
homes. rontrol snow drifting. provide shelter for live- 
stock, improve conditions for wildlife, and beautify the 
home and countryside. 

Although trees are not easily established in the county, 
observing the basie rules of tree culture can result in а 
high degree of tree survival. Healthy seedlings of suitable 
species that are maintained in good condition and prop- 
erly planted in a prepared soil site can survive and grow 
well. They require care after planting if they are to con- 
ti rvive. 

Table 3 [gives the relative vigor and expected height of 
trees suitable for windbreaks in this county at 20 vears of 
age, Detailed measurements of trees were taken on soils 
of the major windbreak suitability groups that are in this 
connty. Soils that have been placed in each group are 
listed in the description of the groups. The soils in each 
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Figure 22.—Young farmstead windbreak, 2 to 3 years old, on a 
Hastings soil. These eastern redcedars are properly cultivated 
between the rows and will grow rapidly under excellent care. 


group u 1 yin their characteristics that affect tree 
P oth Ax. 22), | 

Ratings in[table 3]are based on observations of general 
vigor and condition of the trees, A rating of excellent 
indicates that the trees are growing well, The leaves have 
good color, there are no dead branches in the upper part 
of the crown, and there is no indication of damage by 
fungi or insects. A rating of good indicates that the trees 
are growing moderately well, There are only a few dead 
branches and some die-back in the upper part of the 
crown, and there is slight indication of damage by fungi 
or insects. A rating of fair indicates that at least half of 
the trees have a significant number of dead branches in 
the upper part of the crown and about one-fourth of the 
trees are dead. The growth has slowed significantly. and 
there are indications of moderate damage by fungi or 
insects, A rating of poor indicates that the living trees 
that remain have had severe die-back, more than one- 
fourth of the trees in the stand are dead, and there are 
indications of severe damage by fungi or insects. 

Detailed measurements show that eastern redeedar and 
ponderosa pine, both native to Nebraska, are the trees best 
suited to use in windbreaks, Both are rated high in sur- 


NEBRASKA 47 
vival and vigor. They hold their leaves through the winter 
and thereby give maximum protection when it is most 


needa 

[ЕУ lists several broadleaf trees that are well 
suited to nse in windbreaks in Adams County. The best 
broadleaf trees are honeylocust, green ash, hackberry, and 
mulberry, Suitable shrubs are lilac, bush honeysuckle, 
American plum, and chokecherry. The windbreak study 
showed that eastern redeedar can be expected to grow 
slightly less than 1 foot in height per year and that trees 
can reach a mature height of 25 to 35 feet. Ponderosa 
pine and broadleaf trees grow slightly faster and will 
probably be somewhat taller at maturity. 

Rate of growth in a windbreak varies widely with the 
content of soil moisture, Soil fertility, exposure, and ar- 
rangement of species within the planting also have a 
marked effect on growth. Some species grow more rapidly 
than others. Some ma arly, rapid growth but tend 
to die young. This is sometimes true of cottonwood. Sibe- 
rian elm and Russian-olive grow vigorously in their early 
years. They can, however, spread to areas where they are 
hot wanted and enn be short lived. Boxelder and mulberry 
commonly freeze back in severe winters, and green ash is 
susceptible to damage by bore 

A good windbreak needs to be designed to fit the soils 
in which it is to grow. The intended purpose of the plant- 
ing needs to be considered. Specific information on design, 
establishment. and care of windbreaks is available from 
the Soil Conservation Service and the Extension Service 
forester serving the county, 


Windbreak suitability grouping 


The soils of Adams County are grouped according to 
characteristics that affect tree growth. The soil series 
represented in the windbreak suitability groups are named 
in the deseription of the group. but this does not mean 
that all the soils of a given „% in a given group. 
To find the names of all the soils in any group, refer to 
the “Guide to Mapping Units" at the back of the survey 
Soils in a group produce similar growth and sur 
under normal eonditions of weather and care, Following 
is n brief description of the windbreak suitability groups 
in Adams Count y. 


Tante 3.— Relative vigor and estimated height of trees at 20 years of age on soils of the major windbreak suitability groups 


| | 
Silty to clayey Sandy | Very sandy Moderately wet Shallow 
Species га 5 7 y E = 
Relative Avere Relative Aver- Relative Aver- Relative Aver- Relative Aver- 
vigor аде vigor nge vigor аде vigor age vigor аде 
height | height height height height 
- ڪڪ‎ | | | | — m 
Ft. | n | Pt. Ft. Ft, 
Boxelder пу. () eellent...| 24 | Fair 17 | Exeellent...| 18 @) 
Cottonwood... -.| Poor... .-.. бу | Good 48 | Excellent. 45 | 52 @) 
Eastern redeedar 20 | Excellent 20 | Excellent... 18 | 18 16 
Green ash 22 | Cod 24 | God 23 21 e @) 
Hackberry 21 | Good x 21 | Fair 16 @ Por @) 
Honeylocust 26 | Good. ... 25 | Good.. 10 Poor @) 
Ponderosa pine.. 25 | Excellent. 27 | Excellent... 26 | Poor. 4 e) @).. | 0o 
Russian mulberry 20 | Excellent... 15 Good. 17 | Excellent... - 21 @) 
Russian-olive. 18 | Fair. 23 | Fair 17 | Por. ©) @) 
| |] 


! Sufficient data not available. 
? Most of the trees are dead or dying. 
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SILTY TO CLAYEY WINDBREAK SUITABILITY GROUP 

This group consists of soils of the Anselmo, Butler, 
Cass, Coly, Crete, Greary, Hall, Hastings, Hobbs, Holder, 
Нога, and Kenesaw series; the Hastings series, thin solumn 
variant; and Spoil banks. These are deep, nearly level to 
steep soils and land types on uplands, stream terraces, 
and bottom lands. They have a loam to silty clay loam 
surface layer. Their subsoil and underlying material are 
mainly silt loam to silty clay loam, but Anselmo and Cass 
soils have a fine sandy loam subsoil and Butler and Crete 
soils have a claypan subsoil. Permeability is moderately 
rapid to slow, and available moisture capacity is moder- 
ate to high. 

These soils and land types generally provide good sites 
for planted trees, and the survival and growth of suitable 
species are good. Drought and competition from weeds 
and grasses for moisture are the principal limitations. 
Water erosion is a hazard in gently sloping to steep areas. 

Trees and shrubs suitable for planting are— 


Conifers: Eastern redcedar, ponderosa pine, 
Rocky Mountain juniper, Austrian pine, and 
Scotch pine. 

Tall broadleaf trees: Hackberry, honeylocust, 
bur oak, green ash, and boxelder. 

Low broadleaf trees: Russian mulberry. 

Shrubs: Lilae, cotoneaster, honeysuckle, choke- 
cherry, and American plum. 


SANDY WINDBREAK SUITABILITY GROUP 

This group consists of soils of the Anselmo, Cass, 
Hersh, Inavale, Thurman, and Valentine series. These 
deep, nearly level to moderately sloping soils are on up- 
lands, stream terraces, and bottom lands. The surface 
layer is fine sandy Joam to loamy fine sand. The subsoil 
and underlying material range from fine sandy loam to 
fine sand. Permeability is moderately rapid to rapid, and 
available water capacity is moderate to low. 

These soils are suited to windbreak plantings if soil 
blowing is controlled by maintaining strips of sod or other 
vegetation between the tree rows, Cultivation generally 
needs to be restricted to the tree rows. Drought and com- 
petition from grass and weeds for moisture are limita- 
tions. Water erosion can be a hazard in sloping areas. 

Trees and shrubs suitable for planting are— 


Conifers: Eastern redcedar, Rocky Mountain 
juniper, ponderosa pine, Austrian pine, and 
X : Р 
Scotch pine. 


Tall broadleaf trees: Honeylocust and green 
ash. 
Low broadleaf trees: Russian mulberry and 


boxelder. 
Shrubs: Lilac, cotoneaster, skunkbush sumac, 
and American plum. 


VERY SANDY WINDBREAK SUITABILITY GROUP 

Valentine loamy fine sand, rolling, is the only soil in 
this group. This is a deep, excessively drained soil on 
uplands. The surface layer is loamy fine sand, and the 
underlying material is fine sand. Slopes range from 3 to 
17 percent. Permeability is rapid, and available water 
capacity is low. 


This soil is so loose that trees need to be planted in 
shallow furrows and not cultivated. Young seedlings can 
be damaged by high winds and be covered by drifted sand. 

Trees suitable for planting are— 
Conifers: Eastern redcedar, Rocky Mountain 
juniper, Austrian pine, Scotch pine, and pon- 
derosa pine. 


SHALLOW WINDBREAK SUITABILITY GROUP 

Meadin sandy loam is the only soil in this group. This 
is an excessively drained soil on stream terraces. The sur- 
face layer is sandy loam that grades to coarse sand and 
gravel at a depth of 10 to 20 inches. Slopes range from 
0 to 3 percent. Permeability is rapid, and available water 
capacity is low. 

A limited rooting zone and a low available water ca- 
pacity are the main limitations on this site. Planted trees 
are damaged by drought in most vears. 

The only tree suitable for planting is eastern redcedar. 


MODERATELY WET WINDBREAK SUITABILITY GROUP 

This group consists of soils of the Alda, Cass, Fillmore, 
Hobbs, Lex, Platte, and Fusco series. These soils are in 
upland depressions or on bottom lands. They are wet be- 
cause of a high water table or because they are flooded for 
short periods. The surface layer is mainly loam or silt 
loam, and the subsoil and underlying material range main- 
ly from fine sandy loam to silty clay loam. Fillmore soils 
have a claypan subsoil, Lex and Alda soils have coarse 
sand and gravel at a depth of 20 to 40 inches, and Platte 
soils have coarse sand and gravel at a depth of 10 to 20 
inches. Permeability is moderately rapid to slow. Available 
water capacity is low to high. 

These soils and land types are well suited to windbreak 
plantings if the species of trees are those that can toler- 
ate occasional wetness. Establishing trees and cultivating 
between the rows can be difficult in wet years. The abun- 
dant and persistent herbaceous vegetation that grows in 
the tree rows is a management concern because it com- 
petes with the trees. 

Trees and shrubs suitable for planting are— 
Conifers: Eastern redeedar and Austrian pine. 
Tall broadleaf trees: Honeylocust, green ash, 

eastern cottonwood, golden willow, and white 
willow. 
Low broadleaf trees: Russian mulberry. 
Shrubs: Red-osier dogwood, buffaloberry, 
chokecherry, and American plum. 


UNDESIRABLE WINDBREAK SUITABILITY GROUP 

This group consists of Scott silt loam, Breaks-Alluvial 
Jand complex, Marsh, Riverwash, Rough broken land, 
loess, and Silty alluvial land. This soil and these land types 
haye a wide range of texture. They are too wet or too steep 
for the satisfactory establishment of trees. 

The soil and land types in this group generally are not 
suitable for planting windbreaks of any kind, because of 
unfavorable qualities and characteristics. Some areas can 
be used for recreation and wildlife plantings of tolerant 
species of trees and shrubs if they are hand planted or if 
other special approved practices are used. 
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Use of the Soils for Wildlife and Recreation ° 


Wildlife management requires a knowledge of soils and 
the kinds of vegetation they ure capable of producing. 
The kind, amount, and distribution of vegetation largely 
determines the kind and amount of wildlife that can be 
produced and maintained. 

Soil fertility and other characteristics, such as topog- 
raphy, affect the number of wildlife an area can carry. 
Fertile soils generally produce more wildlife. Water 
drained from such soils generally produces more fish than 
that from infertile soils. 

Topography affects wildlife through its influence on 
how the soils ean be used. Rough, steep soils present haz- 
ards to livestock, and they are impractical to cultivate 
for crops. Undisturbed vegetation on these sites is valu- 
able for wildlife, and where such cover is lacking, it com- 
monly can be developed. 

Permeability and the rate of water infiltration are 
important soil characteristics in constructing ponds for 
fish and developing and maintaining wetland habitat for 
waterfowl. Marsh areas are suited to the development of 
aquatic and semiaquatic habitat for waterfowl and some 
species of furbearers. 

Those soils that have the largest wildlife population 
do not rate highest on their potential for producing wild- 
life. The reason is that the better soils for farming are 
intensively managed for maximum crop yields rather 
than for wildlife. Table 4 shows by soil associations the 
potential for producing wildlife habitat. The ratings of 
good, fair, poor, and very poor take into account the soils 
that are present and their characteristics with respect to 
potential for producing the kind of vegetation needed for 
wildlife habitat. 

The Hastings-Holder association, the Hastings-Crete 
association. and Crete-Hastings association provide some 
of the best habitats for pheasants in Adams County. 
Grain sorghum, corn, wheat, and alfalfa provide an excel- 
lent supply of food for this species, and wheat provides 
nesting areas that are generally undisturbed until after 
the peak of the pheasant hatch has passed. 

Topography in the Hastings-Crete association and the 
Crete-Hastimgs association is nearly level and gently 
sloping. Thus. odd areas suitable for produeing perma- 
nent wildlife cover are scarce. Fields generally are large. 


"By James W. Garr, forester, Soil Conservation Service. 


TABLE 4.—Potential of soil associations for producing elements of wildlife habitat 


Аз а result, good interspersion of different habitat types 
is lacking. Soils of the Hastings-IIolder association have 
steeper slopes and, therefore, a better interspersion of 
habitat types. The Crete-Hastings association includes 
areas of Scott soils. These poorly drained soils in upland 
depressions provide sites in which to create or improve 
shallow water arcas as habitat for waterfowl, furbearers, 
and other wildlife, 

The Valentine-Thurman and the Anselmo-Meadin 
associations are limited in size and are important primar- 
ily for wildlife that require a grassland type of habitat. 
Productions of crops on the better soils provides a food 
supply of waste grain for some species of wildlife. Where 
the nature of the soil and topography is such that crops 
cannot be grown or cattle grazed, natural vegetation pro- 
vides good wildlife habitat. Most of the Valentine- 
Thurman association is in native grass and is used for 
cattle grazing, Proper use of this grassland is important 
to wildlife. Where these soils are used within their capa- 
bility, cover is prodneed that is valuable for wildlife. 

The Little Blue River in the Hord-Cass-IIobbs associ- 
ation provides an important fishery. Catfish, bulhead, and 
carp grow here. Wooded tracts along streams on bottom 
lands provide habitat for deer, bobwhite quail, squirrel, 
and cottontail rabbit. This soil association is also inhab- 
ited by furbearers, such as mink, muskrat, and beaver, 
that require water. Although water is sometimes scarce 
for these furbearers, habitat is abundant for other fur- 
bearers, such as raccoon, opossum, and coyote, Water and 
marsh arcas are also used by waterfowl, ehicfly during 
their migration periods in spring and fall. 

Because so much outdoor recreation is connected with 
water sports, the Little Blue River offers possibilities for 
ition developments. Unfortunately. the soils near the 
are among the poorest in the county for building 
sites or for developing outdoor reereation activities. Poor 
drainage and the hazard of flooding are some of the lim- 
itations that need to be considered when developing recre- 
ation sites, 

The ITolder-Geary-Coly association and the Kenesaw- 
Coly association provide a varied topography. Much of 
the area in these associations is rough and rolling and 
provides good sites for constructing dams and creating 
ponds. Some of these ponds are suitable for producing 
fish, but the amount of clay held in suspension in the 
water often creates management problems. 


Soil association 


Potential for producing— 


Woody plants 


Herbaccous plants 


Grain and sced crops Aquatic habitat 


Anselmo-Meadin . 
Crete-Hastings. 
Hastings-Crete__ 


Fair to poor 
Fair 
Fair. 


Hastings-Holder. . _ Fair. 
Holder-Geary-Coly Fair. 
Hord-Cass-Hobb: 
Kenesaw-Coly. . 


Platte-Lex-Alda. 
Valentine-Thurman__ 


Good to poor 


Very poor. 
Fair to very poor. 
Very poor. 


Good to poor 
Good to poor. 


Good Very poor. 
300. -| Very poor. 
Good to vi -| Very poor. 
Good dm -| Very poor. 


-| Fair. 


Good to very poor 
-| Very poor. 


Good to very poor- 
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The topography of the Holder-Geary-Coly association 
provides odd areas of natural vegetation in various stages 
of plant succession that supply both food and cover. The 
production of wheat and alfalfa in relatively small fields, 
interspersed with pasture and wooded draws, further en- 
hances the value of the habitat of this association for 
quail. Much of this association is in native grass because 
of the steepness of slopes. Proper use of the native grass- 
land, as well as the introduced pastures for grazing live- 
Stock, are important to wildlife here. The important game 
animals include deer, bobwhite quail, pheasant, and cot- 
tontail rabbit. 

Another fishery in Adams County is in the Platte-Lex- 
Alda association along the Platte River. Channel catfish 
are the most important species of fish in the Platte River. 
Woodland along the bottom lands in this association pro- 
vides food and cover for a number of nongame and 
game species. The latter include deer, bobwhite quail, 
pheasant, squirrel, and cottontail rabbit. Furbearers, 
such as mink and muskrat, also inhabit this area. Marshy 
areas in this association and the river channels are used 
by waterfowl, mainly during spring and fall migrations. 

Wildlife is a product of soil and water, and each indi- 
vidual area has a certain capacity for the production of 
this resource, which is dependent on the habitat provided. 
For grasslands that are put into crop production, there 18 
a loss of cover for some kinds of animals. In turn, an 
improved food supply is made available for others. 

Where trees and shrubs are planted for field and farm- 
stead windbreaks, another requirement of some species of 
wildlife is met. Construction of farm ponds can provide 
additional opportunities for improving habitat for wild- 
life. Herbaceous and woody plantings around ponds sup- 
ply cover for wildlife, and property stocking and manage- 
ment ean produce sustained crops of fish annually. 

Some areas are better suited to wildlife production 
than to production of other erops. By protecting addi- 
tional natural cover or by establishing needed cover, con- 
ditions can be improved for the production and mainte- 


U RR wildlife species. 
Jshows the general requirement of important 
game species in Adams County for certain kinds of vege- 


tation. The kinds of vegetation rated high or medium are 
considered essential habitat for the specified kind of game 
species. Table 4 gives the potential of the soil associations 
Tor producing these various kinds of vegetation. 


Developing habitat for wildlife requires proper loca- 
tion and distribution of vegetation. Technical assistance 
in planning wildlife developments and determining which 
species of plants to use can be obtained from the Soil 
Conservation Service in Hastings, Nebraska. Additional 
information and assistance can be obtained from the 
Nebraska Game and Parks Commission, the Bureau of 
Sport Fisheries and Wildlife, and the Federal Extension 
Service. The Soil Conservation Service provides technical 
assistance in the planning and application of conservation 
practices for developing outdoor recreation facilities. 


Engineering Uses of the Soils ° 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
highways and roads, airports, pipelines, building founda- 
tions, facilities for storing water and controlling erosion, 
and systems for irrigating and draining soils and for 
disposing of sewage. 

Among the properties most important to engineers are 
soil texture, permeability, shear strength, plasticity, re- 
action, compaction characteristics, and available water 
eapacity. Also important are relief, depth to the water 
table, and depth to bedrock or to sand and gravel, Such 
information 1$ made available in this subsection. Engi- 
neers ean use it to— 

1. Aid in selecting possible sites for industrial, busi- 
ness, and residential construction and for гесгеа- 
tion areas. 

9. Select preliminary routes for highways and for 
ground utilities and routes to airport sites. 

3. Determine possible sites for drainage systems, 
farm ponds, irrigation systems, and for disposing 
of sewage and runoff from feedlots. 

4. Locate sources of borrow materials for highway 
embankments and for highway subbase, base, and 
surface courses. 

Evaluate drainage areas and volumes of surface 
water runoff for bridge and culvert design. 


х 


By JoHN Е. OVERIKG, area engineer, and Larry G. Клаом, soil 
scientist, Soil Conservation Service, assisted by ROBERT J. FRED- 
RICKSON, civil engineer, Soil Conservation Service, and WILLIAM 
J. Ramsry, Division of Materials and Tests, Nebraska Depart- 
ment of Roads. 


TABLE 5.— Relative importance of specified kinds of vegetation for important game species 


[Absence of entry means not applicable] 


Kinds of vegetation and their importance 


Wildlife species Woody plants 


Herbaceous plants 


Food Cover Food Cover Food Cover 
Bobwhite quail Low. 
Deer Low. 
Pheasant High. 
Waterfowl 


1 Medium for white-tailed deer; high for mule deer. 


? For dabbling ducks and geese, principally in spring and fall. 
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6. Estimate the type and amount of maintenance for 
structures and vegetation. 

7. Estimate the possible corrosion of underground 
Structures. 


The engineering interpretations reported here do not 
eliminate the need for detailed field investigations at the 
site of specific engineering works. This is particularly 
important in works involving heavy loads and where ex- 
cavations are deeper than the depths of layers here re- 
ported. The estimates generally are to a depth of 5 feet, 
and interpretations normally do not apply to greater 
depths. 

Small areas of other soils may be included in the map- 
ping units. These inclusions could be important in engi- 
neering planning. The soil map is useful in planning 
foundation investigations and indicating the kinds of 
problems that may be expected. The soils of Adams 
County are so deep that bedrock does not affect their usc. 

Some of the terms in this soil survey are those used by 
soil scientists and are defined in the Glossary. 


the information about enginecring is given in 
LZ.Jand 8. | 


Engineering classification systems 


Soils are classified in order that people can communi- 
cate in common terms. Two systems of soil classification 
widely used for engineering purposes are described in the 
paragraphs that follow. The relationship between these 
two classification systems and the textural classification 


used_by the U.S. Department of Agriculture is indicated 
in аі) T. : © 

AAS classification.—The American Association of 

State Highway Officials (AASIIO) (1) has developed 
a classification based on the field performance of soil 
material. Tn this system seven groups of soils are classified 
on the basis of field performance. The groups are classi- 
fied from А-1 (sand and gravel having high bearing 
capacity) to A-7 (soils having low bearing capacity when 
wet). Soils in the A-1, A-2, and A-3 groups are mostly 
sand and gravel mixtures; those in the A4 through A-T 
groups are mostly silt and clay mixtures. A sand, silt, and 
clay soil is further classified by identifying the silt and 
clay parts. Thus, an A-2-4 soil is an A-2 sand with an 
А-4 type of silt-clay mixture included. 
. The probable performance of the soil on the site is 
indieated by a group index number. The group index 
number, shown in parentheses in table 6, ranges from 0 
to 20 and is a rating of field performance of the soil. 
Thus, a soil classified as A-2-4 (0) is one of the best for 
highway construction. A soil having a group index num- 
ber of 20 is one of the least desirable for highway loca- 
tion or construction, : 

The Nebraska Department of Roads uses a group index 
of —4 to 32 instead of 0 to 20. This enlarged group index 
bracket: allows plastic and nonplastic. fine-grained soils 
oceurring in sands to be evaluated and the effect of a high 
content of clay (group index greater than 20) to be de- 
termined. | 

Uni fied classifiention.—Many engincers, including those 
with the Soil Conservation Service, Bureau of Reclama- 
tion, and Corps of Engineers, use the Unified classifica- 
tion (/0). Soils are classified generally as coarse grained, 
fine grained, and organic or peat. 


Fine-grained soils are classified according to plasticity 
characteristies. Coarse-grained soils are classified pri- 
marily according to gradation, and organic sous are 
classified according to odor and plasticity change after 
ovendrying. 

In the Unified system, combinations of letters are used 
to identify soil materials and certain properties: G is 
used for gravel, S for sand, C for clay, М for silt, W for 
well graded, P for poor graded, L for low Jiquid limit, 
and H for high liquid limit. 

Two letters are combined to classify the soil; for ex- 
ample, SP is a sand that is poorly graded, CL is a clay 
having low plasticity, and GC is a mixture of gravel and 
clay. There are 12 possible inorganic classifications and 
three possible organic classifications. Organic (OL and 
ОН) and peat (Pt) soils are uncommon in Nebraska. 

In поа б [the soils of Adams County are clas- 
sified as SP. SW, SP-SM, SP-SC, SM, SC, ML, ML-CL, 
CL. and CIL. Soils that have borderline characteristics of 
two classifications are given a dual classification; for 
example, ML-CL. 


Engineering test data 


hows engineering test data for several soils in 
Adams County. These soils represent some of the most 
extensive soils in the county; they make up about 4T 
percent of the tota] acreage. The tests were made by the 
Division of Materials and Tests, Nebraska Department 
of Roads, according to standard procedures of the Amer- 
ican Association of State Highway Officials. 

Each soil listed in table 6 was sampled at only one lo- 
cation, and the data given for the soil are those at that 
location. From one location to another, a soil can differ 
considerably in characteristics that affect engineering. 
Even where soils are sampled at more than one location, 
the test data probably do not show the widest range in 
characteristics. 

The engincering classifications in are based on 
data obtained by mechanical anal: and on tests to de- 
termine the liquid limit and plastic limit. The mechanical 
analysis was made by a combination of the sieve and 
hydrometer methods. 

Tests for liquid limit and plastic limit measure the 
effect of water on the consistency of the soil material. As 
the moisture content of a clay ‘soil is increased from a 
dry condition. the soil changes from a solid to a plastic 
state and then to a liquid state. The plastic limit is that 
moisture content, expressed as a percentage of the oven- 
dry weight of the soil, at which the soil passes from a 
solid to a plastic state. The guid limit is that moisture 
content at which the soil passes from a plastic to a liquid 
state, The plasticity index is the numerical difference in 
pereent moisture between the liquid limit and the plastic 
limit. Tt indicates а range of moisture content within 
which soil is considered to be plastic. Some silty and 
sandy soils are nonplastie, which means they will not 
become plastic at any moisture content. 


Engineering properties of the soils 

In oil properties significant to engineering are 
estimated. : detailed information about the soils. refer 
to the section “Descriptions of the Soils,” and for infor- 
mation about geology, to the seetion “Formation and 
Classification of the Soils.” 
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TABLE 6.—Engineering 


{Tests performed by the Nebraska Department of Roads in accordance with 


Soil name and location Parent material Report No. Depth from 
surface 
Butler silt loam: Inches 
0.25 mile N. and 100 feet E. of SW. corner sec. 5, T. 8 N., R. 10 W. (Modal).| Peoria loess. S68-2119 6-13 
! ` 868-2120 15-28 
S68-2121 44-72 


Cass loam, occasionally flooded: 


0.35 mile N. and 70 feet E. of SW. corner sec. 10, T. 5 N., R. 11 W. (ModaU.| Alluvium. 868-2101 0-6 
868-2102 15-30 
868-2103 38-47 
Hastings silt loam: i 
0.40 mile E. and 50 feet S. of NW. corner sec. 15, T. 6 N., R. II W. (Modal).| Peoria loess. S68-2107 0-8 
j 868-2108 14-21 
: 368-2109 41-72 
Hobbs silt loam: j 
0.15 mile S. and 100 feet E. of NW. corner of NE. quarter вос. 33, T. 7 N., К. | Alluvium. 868-2110 0-7 | 
11 W. (Modal). 568-2111 15-23 
868-2112 45-72 | 
Holder silt loam: | 
0.30 mile N. and 100 feet E. of SW, corner scc. 9, T. 7 N., R. 11 W. (Modal). Peoria loess. 868-2116 0-6 
508-2117 14-23 
868-2118 38-72 
Holder silty clay loam: 
0.30 mile N. and 400 feet W. of SE. corner sec. 17, T. 5 N., R. 10 W. (Modal)_| Peoria loess. S68-2113 0-5 
568-2114 5-13 | 
868-2115 26-72 
Нота silt loam, terrace: 
300 feet 5. and 50 feet W. of NE. corner sec. 15, T. 5 N., R. 11 W. (Мода). Alluvium. 568-2104 6-15 
868-2105 ! 15-30 
868-2106 | 50-72 
Kenesaw silt loam: ! 
0.40 mile N. and 140 feet E. of SW, corncr sec. 27, T. 7 N., R. 12 W. (Modal). Loess. 568-2098 0-6 
868-2099 16-28 
868-2100 28-72 
Valentine loamy fine sand: 
75 feet W. and 125 feet N. of SE, corner sec. 19, T. 6 N., R. 12 W. (Modal. Eolian sand. 868-2096 0-5 
868-2097 12-72 


1 Mechanical analyses according to AASELO Designation T S8-47(1). Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). Iu the AASIIO procedure, 
the fine material is analyzed by the hydrometer method and the various grain- fractions are calculated on the basis of all the material 
including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method 
and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses uscd 
in this table are not suitable for use in naming textural classes for soil. 
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test data 
standard procedures of the American Association of State Highway Officials (AASHO)] 
Mechanical analysis 
= Classification, 
Percentage passing sieve— Percentage smaller than— Ё z 
0 Liquid Plasticity 
limit index 
No.10 | No. 40 No. 60 'No. 200 0.05 0.02 0.005 0.002 AASIO? Unified * 
(2.0 (0.42 (0.25) (0.074 mm. mm. mm. mm. i 
mm.) mm.) mm.) mm.) | 
i ы | 
i Pet. 

т алар 100 98 95 84 40 24 20 30 7 | A-4(8) MI-CL 
100 99 98 96 89 71 55 48 59 34 | A-7-6(20) CH 
[ree oo چ‎ mons rcu 100 98 91 50 27 20: 38 13 | A-6(9) ML-CL 

| 
I | 
| | 
100 ' 99 | 97 81 70 43 24 19 30 10 | А-4(8) CL 
n E 100 99 | 69 41 20 12 10 28 1 | A-4(7) ML 
F 100 91 80 45 22 17 33 11 | A-4(8) ML-CL 
100 99 91 50 29 24 33 11 | A-6(8) ML-CL 
100 99 93 66 45 39 56 32 | A-7-6(19) CH 
100 99 92 54 29 20 38 14 | A-6(10) ML-CL 
100 99 93 48 26 21 34 11 | A-6(8) ML-CL 
100 98 88 47 25 20 34 10 | A-4(8) ML-CL 
98 85 76 36 20 19 27 6 | A-4(8) ML-CL 
100 99 92 46 26 23 33 10 | A-4(8) ML-CL 
100 98 91 61 38 31 49 | 25 | A~7--6(16) CL 
100 99 93 45 22 15 34 9 | A-4(8) ML-CL 
100 | 98 92 55 39 33 46 | 21 | A-7-6(14) ML-CL 
100 99 92 60 36 31 46 | 22 | A-6-7(14) iL 
100 99 94 52 24 16 36 i 12 | A-6(9) ML-CL 
99 92 81 46 25 20 36 14 | A-6(10) CL 
100 98 81 61 35 29 42 19 + A-7-6(12) CL 
100 97 89 53 29 21 36 14  A-6(10) ; CL 
і | | 
100 99 98 92 44 24 14 32 8 A-A(8) ML-CL 
NT 100 99 94 50 7 21 36 13  A-6(9) ML-CL 
100 99 98 93 52 24 16 35 12  A-6(9) ML-CL 
—Á( 100 82 18 14 10 5 4 (4) (4) A-2-4(0) SM 
100 96 71 7 4 4 4 4 (4) (3) A-3(0) SP-SM 


* Based on Standard Specifications for Highway Materials and Methods of Sampling and Testing gm i, ‚ Ed. 8): “The Classification 
of Soils and Soil-Aggregate Mixtures for llighway Const on Purpos: sig 

3 Based on the Unified Soil Classification System, ab 
agreed that all soils having plasticity indexes within 2 points 

4 Nonplastic. 
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TABLE 7.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, The soils in 
referring to other series that appear in the first column of this table. 


Depth to— Classification 
Depth from 
Soil series and map symbols surface of 
Seasonal Sand or typical profile 
high mixed sand | Dominant USDA texture 
water table and gravel Н 
Feet Feet Inches 
کت چچ کے ت‎ ð ͤ 2-6 — 0-13 | Lamm 
Mapped only in an undifferentiated group with 13-26 | Fine sandy loam- 
Lex soils. 26-60 Sand and gravel--------- 
Anselmo: | 
DAN NHS 6-10 ` 23-6 0-10 | Fine sandy loam i 
Н i 10-30 | Fine sandy loam 
30-60 
7 ызы мс ccr 3 c ел а 6-10 ? 5-8 0-12 
12-26 | Fine sandy loam. 
26-60 | Fine sandy lamm 
Breaks-Alluvial land complex: Ву. 
Properties too variable to be estimated. 
Butler: BU арра адь sd >10 >10 0-15 | Siltloam. -- 
15-44 ! Silty clay. 
44-60 Silt loam. .. 
Cass: 1 
e O DO NOOO а O HO OE 6-15 ?3-6 0-8 | Fine sandy loam........ 
8-30 | Fine sandy loam. 
30-60 ; Stratified. 
En Zen: —?:o“òim 6-15 25-8 0-8 
i 8-30 
30-60 | Stratified. 
Coly: SS b >10 >10 0-5 Silt loam 
5-60 | Silt loam 
Crete: Ce... >10 >10 0-11 | Silt loam 
11-26 | Silty clay- 
26-60 | Silt loam... 
Fillmors: e e Айыз: >10 >10 0-15 | Silt loam 
15-56 ' Silty clay 
56-60 , Silt loam 
Geary: 
GsB, GsC, GsE 10 210 0-10 
10-48 
43-60 
SSB Ged. T >10 >10 0-6 y 
6-26 | Silty clay loam- 
26-60 | Silty clay loam.......... 
Hal: Нас ъа Д 10-20 10-20 ' 0-14 | Silt loam 
14-42 | Silty clay loam. 
42-60 | Silt loam. 
Hastings: Hs, Us 4 >10 >10 0-11 | Silt loam__---------..-. i 
11-41 | Heavy silty clay loam M 
41-60 | Silt Iou mm 
Hastings, thin solum variant: 2Hs_ 2222 >10 >10 0-7 Silt loam_____ RET 
7-22 | Heavy silty clay loam___- 
| 22-60 | Silt loam- -------------- 
*Hersh: HmB, HR. „ ; >10 ? 5-8 0-8 | Fine sandy lamm 
For Kenesaw part of HR, see Kenesaw series. 8-60 | Fine sandy loam........ 


Ree footnotes at end of table. 
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significant to engineering 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
The sign > means more than; the sign < means less than} 


Percentage less than 3 inches 
Classification—Continued passing sieve— i 
SM Material Available 
| 1 i finer than Permea- water Shrink-swell 
No. No. | No. ! No. 0.002 bility | capacity potential 
Unified 1 AASHO ! 44 10 40 200 mm. ! 
(4.7 (20 | (042 (0.074 
mm. | mm.) mm.) mm.) 
| | Percent Inches per Inches per 
hour inch of soit 
CL or ML А-4 90-100 | 85-100 | 70-95 51-75 3-10 0. 6-2. 0 0. 20-0. 22 | Low. 
SM or ML А-4 100 | 50-100 | 70-98 36-55 3-10 2. 0-6. 0 0. 15-0. 17 | Low. 
SP-SM, SP, or | А-1 90-100 | 60-100 | 5-40 0-10 0-5 720 | 0.02-0.04 | Low. 
SW 
SM or ML А-4 100 | 98-100 | 70-98 10-18 2. 0-6. 0 0. 16-0. 18 | Low. 
SM or ML A-4 100 | 98-100 | 70-98 7-12 2. 0-6. 0 0.15-0.17 Low. 
SM, SW, or Sp. А-3, А-2, or 100 | 98-100 | 36-95 | 0-12 6. 0-20. 0 0. 05-0. 07 Low. 
А-1 
СТ, or ML А-4 or А-6 90-100 | 85-100 | 31-95 10-27 0. 6-2. 0 0. 20-0, 22 | Low. 
8M or ML A-4 90-100 | 90-100 | 70-98 7-12 2.0-6.0 ! 0. 15-0. 17 | Low. 
SM or ML А-4 90-100 | 90-100 | 70-98 7-12 2.0-6.0 ' 0. 14-0. 16 | Low. 
i | i 
i | 
ML or CL 100 98-100 | 95-100 18-27 0. 6-2.0 | 0. 22-0. 24 | Moderate. 
CII 100 99-100 | 96-100 40-55 0.06-0.2 | 0.11-0.13 | High. 
ML or CL 100 . 98-100 | 90-100 18-27 i 0.6-2.0 | 0.20-0.22 | Moderate. 
SM or ML 100 ; 95-100 | 36-55 10-18 2.0-6.0 | 0.16-0.18 | Low. 
ML, SM, or 100 70-100 | 36-70 7—20 2.0-6.0 | 0. 15-0. 17 | Low. 
M-i | | 
CL ог ML 100 70-95 51-85 10-27 0.6-2.0 | 0.20-0.22 | Low. 
ML, 8M, or 100 70-100 36-70 7-12 2.0-6.0 | 0. 15-0. 17 | Low. 
SM-8C | | 
ML or CL А-4 or A | 100 | 98-100 | 95-100 18-27 0. 6-2. 0 0. 22-0. 24 Low. 
ML or CL А-4 rA Bb 100 | 98-100 | 95-100 18-27 0.6-2.0 | 0. 20-0. 22 | Low. 
ML or CL A-6 or А-4 100 100 | 98-100 | 95-100 18-27 0. 6-2.0 | 0.22-0.24 | Low. 
CH FF 100 | 99-100 | 98-100 40-52 0. 06-0.2 | 0.11-0. 13 | Tigh. 
ML or CL ` А-6 or А-4 100 ; 100 | 98-100 | 95-100 18-27 0.6-2.0 | 0.20-0.22 | Moderate. 
ML or CL А-4 or А-6 100 100 | 97-100 | 95-100 18-27 0.6-2.0 | 0.22-0.24 | Low to moderate. 
CH АЕ eei 100 | 98-100 | 97-100 40-55 0. 06-0. 2 0. 11-0. 13 | High. 
ML or CL ; А-4 or А-6 100 100 | 97-100 | 95-100 18-27 0. 6-2. 0 0. 20-0. 22 | Moderate. 
CL or ML A-6 100 100 | 98-100 0. 6-2. 0 0. 22-0. 24 | Moderate. 
CL А-7 or А-6 100 100 | 98—100 0. 20-0. 6 0. 18-0. 20 | Moderate to high. 
CL A-7 or A-6 100 100 | 98-100 0. 20-0. 6 0. 18-0. 20 | Moderate. 
CL A-7 or А-6 100 100 | 98-100 9. 20-0. 6 0. 21-0. 23 | Moderate to high. 
CL A-7 or A-6 100 | 100 | 98-100 0. 20-0. 6 0. 18-0. 20 Moderate to high. 
CL А-7 or A-6 100 . 100 | 98-100 0. 20-0. 6 0. 18-0. 20 | Moderate. 
ML or CL | A-6 or A-4 100 : 100 | 97-100 | 95-100 18-27 0. .0 0. 22-0. 24 ' Moderate. 
CL А-6 or A-7 А 100 ! 100 | 97-100 : 97-100 27-35 0. . 6 0. 18-0. 20 Moderate. 
ML or CL А-6 or А-4 | 100 100 | 97-100 . 95-100 18-27 0. .0 0. 22-0. 24 Low. 
ML or CL A-6 or А-4 100 100 97-100 | 95-100 18-27 0. 6-2. 0 0. 22-0. 24 Low to moderate. 
CH or CL А-7 or А-6 100 100 : 98-100 | 98-100 33-42 | 0. „6 0. 18-0. 20. Moderate to high. 
ML or CL A-6 or А-4 100 100 i 97-100 | 95-100 18-27 0. .0 0. 20-0. 22 Low to moderate. 
ML or CL A-6 100 100 | 97-100 | 95-100 18-27 0. 6-2. 0 0. 22-0, 24 Low to moderate. 
CH or CL A-7 or A-6 100 100 | 99-100 | 98-100 33-42 0. . 6 0. 18-0. 20 | Moderate to high. 
ML or CL A-6 100 100 | 95-100 | 90-100 18-27 0. .0 0. 20-0, 22 | Low. 
SM or ML A-4 100 100 | 85-100 | 36-55 3-18 2. „0 0. 16-0. 18 | Low. 
i SM or ML А-4 100 100 | 85-100 i 36-55 3-18 2. 0-6. 0 0. 13-0. 15 ! Low. 
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TABLE 7.—Estimated soil properties 


Depth to— Classification 
Depth from — ЕА 
Soil series апа map symbols surface of 
Seasonal Sand or typical profile 
high mixed sand. Dominant USDA texture 
water table i and gravel 
i 
i 
Feet Feet Inches 
Hobbs; PCARRD аа нА a 3 10-50 10 0-45 | Silt loam__ 
45-60 | Silt loam 
Holder: 
Hg, HgA, HgB, HgB2, 0 ———ũĩ4„„ >10 >10 0-10 | Silt loam E 
10-30 | Light silty clay loam. - 
30-60 | Silt loam. a 
Hg EZ, Hr aa E a2 >10 >10 0-5 Silty clay loam Д 
i 5-19 | Silty clay loam. К 
19-60 | Silt loam 
Hord: Hd, 2Hd, 209 10-20 6-20 0-15 | Silt loan 
15-50 | Silt loam 
50-60 | Silt loam- . 
Inavale: 
J KA 8 5-20 21-2 0-12 | Loamy fine sand. 
12-60 | Fine sand 
I бо ы ТРАНИ AR m P et eR 5-20 21-2 0-12 | Fine sandy loam 
12-60 | Fine sand 
Kenesaw: Ks, Ks A, КВ, 2Ks_.________2_---.---.---- >10 25-20 0-8 Silt loam - 
8-60 ; Silt loam- - 
Mer ER Ee RE 2-6 | 2-3 0-9 | Silt loam__ 
For Alda part, see Alda series. 9-22 | Silt loam it 
i 22-60 | Coarse sand and gravel. 
| 
Marsh: М, | 
Properties too variable to be estimated. 
Мева ME aaa „ 15-50 1-2 0-9 | Sandy loan 
9-60 | Coarse sand and gravel. 
Platte" Pf ERS ае а авад ниет» E 2-6 1-2 018 Lam 
16-60 | Coarse sand and gravel... 
Riverwash: Rw. 
Properties too variable to be estimated. 
Rough broken land, loess: RB. 
Properties too variable to be estimated, 
Huses H ð T: 10-40 >10 0-8 Silt loam 
8-20 | Silty clay loam 
20-60 | Silt loam 
S ³ĩVW6A ð K ⁰ RE >10 >10 0-6 Silt loam . 
6-45 | Silty clay 
45-60 | Silt loam . 
Silty alluvial land: Sy. 
Properties too variable to be estimated. ! 
Spoil banks: S. 
Properties too variable to be estimated. 
“Thurman, O TX Вед ^з а а Заан ааа 20-50 25-8 0-18 | Loamy fine sand_. 
For Valentine part, see Valentine series. 18-60 | Loamy fine sand 
Valentinas- r — 30-70 29-5 0-5 | Loamy fine sand... 
5-60 | Fine sand 


1 Where two or morc classifications are shown, the classification listed first is eonsidered to be the most common. 


? Sand only. 
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| 
Percentage less than 3 inches : 
Classification—Continued passing sieve 
Material i Available 
finer than Permea- | water Shrink-swell 
No. No. No. No. 0.002 bility capacity potential 
Unified ! AASHO! 4 10 40 200 mm. 
(4.7 (2.0 (0.42 (0.074 
mm.) mm.) mm.) mm.) 
Inches per Inches per 
i Percent hour inch of soil 

ML or CL , А-6 or А-4 100 100 | 95-100 18-27 0. 6-2. 0 0, 22-0. 24 | Low to moderate, 

ML or CL A-4 or A-6 ' 100 100 | 95-100 18-27 0. 6-2. 0 0. 20-0. 22 | Low to moderate. 

ML or CL A-4 or A-6 100 | 100 | 97-100 18-27 0. 6-2. 0 0. 22-0. 24 | Moderate. 

CL А-7 or А-6 100 100 | 97-100 27-35 0. 6-2. 0 0. 18-0. 20 | Moderate. 

ML or CL A-4 or А-6 100 100 | 97-100 15-27 0. 6-2. 0 0. 22-0. 24 | Low to moderate. 

ML-CL, CL А-7 or А-6 100 100 | 98-100 27-35 0. 2-0. 6 0. 21-0. 23 | Moderate. 

CL, ML-CL А-7 or A-6 100 100 | 98-100 27-35 0. 2-0. 6 0. 18-0. 20 | Moderate. 

ML or CL А-6 100 100 | 98-100 15-27 0. 6-2. 0 0. 20-0. 22 | Low to moderate. 

ML or CL | A-6 or А-4 100 100 | 95-100 18-27 0. 6-2. 0 0. 22-0. 24 | Moderate. 

ML or CL A-6 or А-7 100 100 | 95-100 18-29 0. 6-2. 0 0. 20-0. 22 | Moderate. 

ML or CL A-6 or А-4 100 100 | 95-100 18-27 0. 6-2. 0 0, 20-0. 22 | Moderate. 
` SM A-2 100 100 | 95-100 3-10 6. 0-20. 0 0. 10-0. 12 | Low. 
! SM or SP-8M А-8 or A-2 100 99-100 | 70-95 0-10 6. 0-20. 0 | 0. 05-0. 08 | Low. 
; SM or ML А-4 METTE 100 | 95-100 10-18 2.0-6.0 . 0.16-0.18 | Low. 

SM SP-SM, or | A-3 ог А-2 | 100 | 99-100 | 71-96 0-10 6.0-20.0 0. 05-0. 08 | Low. 
| 

CL or ML А-6 or A-4 100 100 | 95-100 | 90-100 10-27 0. 6-2. 0 0. 22-0. 24 | Low to moderate. 

OL or ML „А-6 or A-4 i 100 100 | 95-100 | 90-100 10-27 0. 6-2. 0 0. 20-0. 22 | Low io moderate. 

ML or CL А-6 or А-4 100 | 98-100 | 92-100 | 85-100 8-15 0. 6-2. 0 0, 22-0. 24 | Low. 

ML or CL A-6 or A-4 100 | 98-100 | 88-100 | 85-100 12-18 0. 6-2. 0 0. 20-0. 22 | Low. 

SP-8M, SW, A-1 90-100 | 80-100 | 5-50 0-8 0-5 220.0: 0. 02-0. 04 | Low. 

or SP-SC 

SM, 8C А-2 or А-4 90-100 | 85-100 | 60-75 | 25-50 0-10 2. 0-6. 0 0. 13-0. 15 | Low. 

SP-8M or SW A-1 90-100 | 85-100 | 5-50 0-8 0-5 220.0 0. 02-0. 04 | Low. 
| CL or ML-CL А-4 or А-6 90-100 | 85-100 | 60-100 | 51-75 7-20 0. 6-2. 0 0. 20-0. 22 | Low. 

SP-SM or SW A-1 90-100 | 80-100 | 5-20 0-8 5 7.20.0 0. 02-0. 04 | Low. 

ML or CL А-4 or A-6 100 100 | 97-100 | 90-100 18-27 0. 6-2. 0 0. 22-0. 24| Moderato. 

CL A-6 or A~7 , 100 100 | 97-100 | 95-100 27-35 0. 2-0. 6 0. 18-0. 20} Moderate. 

OL or ML А-6 or A-4 | 100 100 | 97-100 | 95-100 10-27 0. 6-2. 0 0. 20-0. 22| Low to moderate. 
! ML or CL A-6 | 100 100 | 97-100 | 90-100 18-27 0. 6-2. 0 0. 22-0. 24 | Low to moderate. 
| CH А-7 100 100 | 99-100 | 97-100 40—55 <0. 06 | 0. 11-0. 13 | High. 

ML or CL A-6 100 100 | 97-100 | 95-100 18-27 0. 6-2. 0 | 0. 20-0. 22 | Moderate. 

| 

SM А-2 100 100 | 95-100 | 10-30 3-10 6. 0-20. 0 0. 10-0. 12 | Low. 
| SM А-2 100 | 100 | 95-100 | 10-20 3-10 6. 0-20. 0 0. 08-0. 10 | Low. 

SM or SP-SM A-2 100 i 100 | 95-100 | 10-20 3-10 6. 0-20. 0 | 0. 10-0. 12 | Low. 

SP or SP-SM A-3 or A-2 | 100 100 | 95-100 3-10 3-10 6. 0-20. 0 0. 05-0. 08 | Low. 
| i 


3 Seasonal high water table possibly within this range along the Little Bluc River. In most areas of Hobbs 


а depth of more than 50 feet. 


soils, water table is at 
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TABLE 8.— Interpretations of engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear 


Suitability— 


Soil series and map 


As source of — 


Of material for— 


Soil properties affecting— 


symbols 


Sand or Road subgrade 
mixed Highway 
Topsoil sand and I Road fill location Foundations ! 
gravel Paved Gravel i 
surface surface i 
Aldà 2222 APA EE ENNEA GO Good for Good to Fair to Good to fair Susceptibility Good bearing 
Mapped only in sand be- fair. poor. to frost capacity be- 
an undifferen- lowa action; high low a depth 
tiated group depth of water table; of 2 feet 
with Lex soils, 3 feet, minimum when con- 
fills required. fined; high 
water table. 
i 
Anselmo: 2An, 2AnA, Go Fair for Good Fair Good to Susceptibility Good bearing 
2Ap. sand be- where } fair to frost capacity 
low & soil is action; slopes when con- 
depth of sandy. subject to fined. 
3 feet. Poor soil blowing 
where and water 
soil is erosion. 
loamy or 
silty. 
Breaks-Alluvial land 
complex: By. 
No interpretations 
made; properties 
too variable. 
Butler: Bu Good G Fair to Good to Fair to poor: Moderate sus- Fair to poor 
poor. fair. high ceptibility to bearing ca- 
shrink- frost action; pacity, de- 
swell po- surface pond- pending on 
tential; ing; minimum in-place 
compac- fills required density; sur- 
tion con- in places; face ponding 
trol needed. plastie sub- in places; 
soil is diffi- may crack 
cult to trans- when dry. 
port and 
place. 

Cass: Cs, Cm, 20m. Good. ..... Fair for Good to Fair to Fair to good Moderate to Good to fair 
sand be- fair. poor. high suscepti- bearing capac- 
lowa bility to frost ity, depending 

Н depth of action; slopes on in-place 
| 3 feet. subject to soil density. 
blowing and 
| water erosion. 
| 

Coly: CbC,CbD.. Fair to poor.| Good to Fair to poor.__| Susceptibility to | Fair to poor 

fair. frost action ; bearing capac- 


See footnotes at end of table. 


slopes erodi- 
ble; high cuts 
and fills need- 
ed hecause of 
topography. 


ity, depending 
on in-place 
density ; sub- 
ject to consoli- 
dation upon 
wetting and 
loading. 


| 
| 
| 
] 
| 


properties of the soils 


such mapping units may have different propertics and limitations, and for this reason it is necessary to follow с: 


in the first column of this table] 
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arefully the instructions for 


Soil properties affecting—Continued 


Soil limitations for sewage 
disposal 


meability. 


Embankments, Pond Agricultural Terraces ! Grassed Sewage 
dikes, and reservoir drainage Irrigation and waterways Filter fields lagoons 
levees areas diversions | 
n | | 
Good stability High water Slow internal | Low available Diversion Erodible; Severe: may Severe: mod- 
and worka- table; may drainage; water capac- slopes medium to contaminate crately rapid 
bility; low be used for | high water ity; high erodible. low in the under- permea- 
compressi- excavated table; suit- water table. fertility. ground water bility, very 
bility ; slopes ponds. able out- | reservoir. rapid below 
erodible. lets not a depth of 
available 3 feet; high 
in places. water table; 
sealing or 
lining 
needed to 
function. 
Low com- Seepage; Rapid Moderate Highly erodible: Erodible; Moderate: Severe: mod- 
pressibility ; requires internal available by water; mainte- may con- erately 
difficult to sealing; drainage. water capac- hazard of nance costs taminate the rapid per 
vegetate. dugouts ity; subject soil blow- may be ground- meability ; 
feasible. to soil blow- ing. high. water. sealing or 
ing and water lining 
erosion. needed to 
function. 
| 
Good to fair Low seepage; | Slow internal | Migh available Diversion Erodible; Severe: slow Slight where 
stability ; may be drainage; water capac- slopes water- permea- exeavations 
fair worka- used for surface ity; slow erodible. tolerant bility; sur- are less 
bility; im- excavated ponding in intake rate; grasses face ponding than 3.5 
pervious; ponds. places; adequate needed in in places. | feet. 
medium to suitable surface places. i 
high com- outlets not drainage 1 
pressibility. available necessary. 
in places. 
i 
| 
| | 
Fair stability Moderate seep-| Rapid inter- Moderate Diversion | Erodible; Slight: severe Severe; mod- 
and work- age, but nal drain- available slopes erodi- low fertility | where subject erately 
ability; close high if sand age; sub- water capac- ble; subject in places; to overflow. rapid per- 
control re- is exposed. ject to ocea- ity; protec- to overflow protection | meability ; 
quired; toe sional over- tion from in places. from over- | protection 
drains need- flowinsome overflow flow needed | from over- 
ed in places. areas. needed in in places. flow 
places. required in 
places. 
Fair stability; Moderate seep-| Medium inter-] High available Highly erod- | Erodible;c Moderate where | Severe: 
fair to good age; seal- nal drainage. water capac- ible; main- low ferti! slopes arc less slopes; 
compaction ing needed ity; erodible; tenance in places. than 10 per- sealing or 
if moisture is to hold unit CbD not costs may cent; severe lining need- 
controlled; water. suited. be high where slopes ed to fune- 
moderate because of are more than tion. 
compressi- siltation of | i 10 percent: 
bility. 1 channels. moderate per- 
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SOIL SURVEY 


TABLE 8.— Interpretations of engineering 


Suitability— 


As source of— 


Of material for— 


Soil properties affecting— 


Soil series and map 


symbols Sand or Road subgrade 
mixed 
Topsoil sand and Road fill Highway Foundations ! 
gravel Paved Gravel location 
surface surface 
Crete: CC Good______ Gs ENE ! Fair to poor_| Good to Fair to poor: Susceptibility to | Fair to poor 

i fair. high shrink- frost action; bearing capac- 
swell poten- slopes erodible; ity, depending 
tial. plastic sub- on in-place 

soil is diffi- density. 
cult to trans- 
portand 
place. | 
Fillmore: Fm.......... Good D Fair to poor.| Good to Fair to poor: Susceptibility to | Fair to poor 
fair. high frost action; bearing capae- 
shrink-swell occasional ity, depending 
potential. surface pond- on in- place 
ing; slopes density;sur- | 
erodible. face ponding. ' 
Geary: GeB2, GeC2, Good Fair for Fair to God Fair to poor: | Susceptibility Fair to poor 
Gs B. GsC, Gs E. where sand poor. moderate to frost boaring ca- 
slopes below a shrink- action; slopes pacity, de- 
are less depth of swell erodible; pending on 
than 8 10 feet. potential. high cuts and in-place den- 
ercent. fills needed sity; subject 
‘air because of to consoli- 
whore topography. dation upon 
slopes wetting and | 
are more loading; | 
than 8 check den- 
percent. sity and 

i moisture. 

Hall: Ha Good 3 POOE e Good. —— Fair: mod- Susceptible to Fair to poor 
erate frost action; bearing ca- 
shrink- slopes erodi- pacity, de- 
swell ble; consoli- pending on 
potential. dation can in-place 

be excessive density. 
1 for rigid 
| Н structures. 

Hastings: Hs, Hs A Good... (уа Poor... Good. ..... Fair: mod- Susceptible to Fair to poor 

Н erate frost action; bearing ca- 

i shrink- slopes erodi- pacity, de- 
swell ble; consoli- |, pending on 
potential. dation can ! in-place 

А be excessive | density. 
for rigid 
structures. 

Hastings, thin solum, Good. ~~~. ЖИЕ Poor Good. ..... Fair: mod- Susceptible to Fair to poor 

variant: 2Hs. | erate frost action; bearing ca- 
| shrink- slopes erodi- pacity, de- 
swell | ble; consoli- pending on 

potential. dation ex- in-place 

i cessive in density. 

places when 

1 wetting and 

| loading 
i | occur. 


See footnotes at end of table. 
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properties of the soils Continued 


Soil properties affecting— Continued Soil limitations for sewage 
A disposal 

Embankments, Pond Terraces Grassed 
dikes, and reservoir Agricultural Trrigation and i waterways Filter fields Sewage 

levces arcas drainage diversions lagoons 

Fair to good j; Lowseepage__| Slow internal igh available Moderately Erodible; sub- Severe: slow Slight where 
stability; im- drainage. ter capac- erodible. soillow in permcability euis arc Jess 
pervious; fair ity; slow in- fertility. above a depth than 2 feet; 
to poor work- take rate. of 2 feet; mod- ' sealing 
ability; mod- i erate регтеа- | or lining 
erate com- . bility below a needed 
pressibility. depth of 2 feet. where cuts 

| are more 
| than 2 feet. 
i 
Good to fair Low seepage; | Slowinternal | High available Diversion Erodible; Severe: slow Slight where 
i stability ; fair may be used drainage: water capac- slopes water-toler- permeability ; excavations 
to poor work- for exeavat- subject to ity; slow in- erodible. ant grasses surface are less than 
ility ; i ed ponds. ponding; take rate; necded in ponding. 4 foot. 
suitable out- adequate sur- places. 
slopes Jets not | face drainage 
erodible. available in necded. 
places. 

Goad to fair Low seepage. .| Medium | High available Modcrately Erodible; Moderate where ' Moderate 
stability and internal water capac- crodible. | subsoil low slopes are less where slopes 
workability ; drainage. ity; erodible. in fertility. than 10 per- are 2 to 7 
impervious; cent. Severe percent. 
slopes j ' where slopes evere 
erodible. are more where slopes 

| than 10 per- are more 
| ! cent: mod- than 7 per- 
р erately slow cent: seep- 
permeability. age slight in 
compaoted 
| вой. 

Good to fair Low to Medium to High available Diversion Erodible. ..... Moderate | Slight for 
stability and moderate slow inter- water capac- slopes above a compacted 
workability ; secpage. nal drain- ity. erodible. depth of 3.5 soil above 
requires | age. feet: mod- a depth of 
compaction erately slow 3.5 feet. 
control. permeability. ' 

Slight below 
а depth of 
3.5 feet. 

Good to fair Low seepage Medium to High available Modcrately Erodible...... Moderate Slight for 
stability and | above a slow inter- water capac- erodible. above a excavations 
workability ; depth of nal drain- ity. | depth of 3.5 of less than 
medium 3.5 feet. age. feet: mod- 3.5 feet; 
compressi- i | erately slow slight for 
bility; im- А permeability. compacted 
pervious. Slight below soils. 

a depth of 
| 3.5 fcet. 

Good to fair Low to Medium to High available Moderately Erodible...... .| Moderate Slight for 
stability and moderate slow inter- Water capac- crodible. above a compacted 
workability; seepage. nal drain- ity. depth of 2 soils above 
medium age. feet: mod- a depth of 
compressi- ! erately slow 2 feet; 
bility; im- ! — permeability. scaling or 
pervious. | | ; Slight below lining 

i а depth of needed for 
2 feet. cuts of more 
than 2 feet. 
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TABLE 8.—Jnterpretations of engineering 
Suitability— 
Soil properties affecting— 
As source of — Of material for— 
Soil series and map | 
symbols | 
Sand or Road subgrade 
mixed Highway 
Topsoil sand and Road fill location Foundations ! 
gravel Paved Gravel 
surface surface 
*Hersh: HmB, HR Fair... ы Fair for Fair to Good to Good to fair: | Moderate sus- Fair to good 
For Kenesaw part sand poor. fair. adequate ceptibility to bearing са- 
of HR, see below a compaction frost action; pacity when 
Kenesaw series. depth of ! control high cuts and confined. 
5 feet. { required. fills needed 
because of 
topography. 
Hobbs: Hv,2Hb....... God G Fair to Good to Fair to poor Susceptible to Fair to poor 
poor. fair. frost action; bearing capa- 
i slopes erodi- city, depend- | 
| ble; subject ing on in- 
to overflow; place density. 
minimum fills 
required in 
some places. 

Holder: Hg, HgA, Good. - e cee, Fair to Good to Fair Susceptible to Good to fair 
Hg B. HgB2, HgB3, poor. fair. frost action; bearing ca- 
НЕС, HgC3. slopes erodi- pacity, de- 

ble; requires pending on 
igh euts and in-place den- 
fills in places sity; consoli- 
! because of dation may 
| | topography; be excessivo 
subject to when wetted 
excessive con- and loaded. 
solidation. 
Нога: Hd, 2Hd,2HdA..| Good (2.........| Fair to Good to Fair Suseeptible to Good to fair 
poor. fair. frost action; bearing ca- 
slopes erodi- pacity, de- { 
ble; compac- pending on 
| tion control in-place den- 
| required. sity. 
| 
Inavale: 19, [ Pogr Fair for Good. ..... Poor.......| Good: needs | Low suscepti- Good bearing 
sand; flatter bility to frost capacity if 
poor for slopes and action; slopes confined; low 
gravel. erosion subject to arcas subject. 
control, soil blowing to overflow. 
| and water 
erosion; check 
Н depth to 
: I water. 


See footnotes at end of table. 
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properties of the soils—Continued 
Soil properties affecting Continued Soil limitations for sewage 
disposal 

Embankments, Pond Agricultural Terraces Grassed Sewage 
dikes, and reservoir drainage Trrigation and waterways Filter fields lagoons 

levees areas diversions 

Fair stability; High seepage; | Rapid inter- Moderate avail- | Highly erodi- | Erodible; Slight: irregu- ' Severe: 

sealing or nal drain- able water ble by mainte- lar topog- moderately 
Н lining age. capacity. water; nance costs raphy in rapid per- 

difficult to needed to ' hazard of high in some places. meability ; 

vegetate. hold water. | soil blow- places. sealing or 
ing; irregu- lining re- 
lar topog- quired for 
raphy proper 
makes Н function- 
alinement ` ing. 
difficult. 

Good stability | Moderate Medium in- High available | Moderately Erodible; pro- , Moderate: Severe: seal- 
and worka- seepage. ternal water capac- erodible; tection moderate ing or lin- 
bility; re- drainage; ity; necds subject to from over- permeability. ing needed 
quires com- subject to protection overflow in flow needed Severe where to function; 
paction con- oecasional from overflow places. in places. Soil is subject protection 
trol; slopes overflow in in places. to overtlow. from over- 
erodible. some arcas. flow needed. 

Fair stability Low seepage Generally High available Moderately Erodible - Moderate where | Moderate 
апа worka- above a medium water capac- erodible. slopes are less where slopes 
bility ; mod- depth of 2 internal ity; erodible. than 10 per- are 2 to 7 
crate com- to 3 feet. drainage. cent. Severe ercent, 
pressibility; | where slopes | Severe 
impervious; are more than where slopes 
slopes 10 percent: are more 
erodible. moderate than 7 

permeability, percent. 

Goad stability | Low seepage Medium in- High available Modcrately Erodible_.___ Moderate: Moderate: 
and worka- for com- ternal water capac- crodible. moderate per- moderate 

ili pacted drainage. ity. meability permeabil- 
com- soils. where not ity; com- 

paction con- compacted. paction or 

trol; imper- sealing re- 
vious slopes quired to 
erodible. І function. 

Good stability | High seepage, , Rapid inter- Low available Diversion Erodible; Slight: mod- Severe: 
and worka- | except for nal drain- water capac- slopes droughty; erate if sub- rapid per- 
bility ; slopes high water | аде; subject | ity; rapid in-  erodiblc. lacks fertil- ject to over- meability ; 
subject to table; dug- to overflow take rate; ity in flow and pos- subject to 
soil blowing outs feasi- in low subject to places. sibility of overflow; 
and water ble. arcas. soil blowing contaminat- diking and 
erosion. and water : ' ing the under- lining is 

erosion. i ¦ ground water. feasible. 


SOIL SURVEY 


TABLE 8.—Interpretations of engineering 


Suitability— 
Soil properties affecting— 
As source of Of material for 
Soil series and map = 
symbols 
Sand or Road subgrade 
mixed Highway 
Topsoil sand and Road fill location Foundations ! 
| gravel Paved Gravel 
| вигїасе surface 
Kenesaw: Ks, KsA, Good Check site Fair to Good to Fair: com- ! Susceptible to Good to fair 
Ks B, 2 Ks. for sand poor. fair. paction frost action; ^ bearing value, 
below a control slopes erodi- | depending on 
depth of required. ble; requires in-place den- 
` §to6 high cuts and | вісу. 
feet. fills in places 
because of 
i topography; | 
1 subject to 
excessive con- 
solidation. 
*Lexi LA ебх Good...... ` Good below | Good below | Good above | Good: use Moderate sus- Good bearing 
For Alda part, see | adepth a depth а depth sand in ceptibility to capacity be- | 
Alda series. of 2 feet. of 2 feet. of 2 fect. center of frost action; low a depth of 
| fill. high water 2 feet when 
table; requires | sand is con- 
minimum fill; fined; high 
slopes erodi- water table. 
ble. 

Marsh: М. 

No interpretations 
made; properties 
too variable. 

Meadin: M Poor Low suscepti- Good bearing 
bility to frost capacity if 
action; slopes confined; exca- 
erodible; spe- vations need 
cial carth- bracing. 
moving equip- 
ment needed 
in places. 

Platte: P. Fair Good for Good below; Good above Fair in sur- Low suscepti- | Good bearing 

sand. а depth a depth face layer. bility to frost | capacity if 
of 1.5 of 1.5 Good be- action; high confined; high 
foot. feet. low a depth water table; water table; 
of 1.5 feet; minimum fills subject to 
high water required; sub- , overflow in 
table. ject to over- | some areas. 
flow in some 
arcas; fill 
slopes erod- 
ible. 
Riverwash: Rw. 
Rough broken land, | i 
loess: RB. 
No interpretations 
made; properties ! 
too variable. 


See footnotes at end of table. 
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Soil propertics affecting— Continued 


Soil limitations for sewage 
disposal 


water ero- 
sion; necds 
seepage 
control. 


tion of under- 
ground water 
possible. 


Embankments, Pond Agricultural Terraces Grassed Sewage 

dikes, and reservoir drainage Irrigation and waterways Filter fields lagoons 
levecs areas diversions | 
= — | | 

Fair stability; Moderate Medium in- High available Highly erodi- | Erodible; Moderate where | Severe: 
moderate seepage ternal water capac- ble; irregu- lacks fer- slopes are less slopes; 
compressi- with com- drainage, ity; erodible. Jar topog- tility in than 10 per- moderate 
bility; com- paction of raphy places. cent: moder- permeabil- 
paction con- soil; exces- makes i ate permea- ity; scaling 
trol required; | sive scep- | alinement bility. or lining 
slopes age for cuts difficult; needed to 
erodible. of more mainte- function. 

than 5 to nance costs 

6 feet. high in 
places be- 
cause of 
siltation of 
channels. 

Good stability | High water Slow internal | Low available Diversion Erodible; Severe: high Severe: high 
and work- table; can drainage; water capac- slopes lacks fer- water table; water table; 
ability; mod- be used for high water ity; adequate erodible. tility in contamina- diking and 
erate com- dugouts. table. drainage places. tion of under- lining feas- 
pressibili needed. ground water | ible in 
slopes erodi- certain. places; check 
ble; high 1 each site. 
water table. 

Good stability . High seepage; | Very rapid Low available Diversion Erodible; low | Slight: possi- Severe: very 
and work- water table internal water capac- slopes fertility ; ble contam- rapid pe 
ability; too deep drainage, ity; rapid erodible. droughty. ination of the meability in 
slopes erodi- for dug- intake rate; underground underlying 
ble; pervious. outs in subject to soil water. Sand and 

places. blowing. gravel; con- 
structed 
liner necded 
to insure 
proper 
functioning. 
| Good stability; ! High seepage; | Slow internal | Low available | Diversion Erodible; | Severe: mader- Severe: very 
compaction high water drainage; water capac- slopes medium to ate permea- rapid per- 
control re- table; can high water ity; adc- | erodible. low fertil- bility above а meability 
quired; good be used for table; sub- quate drain- ity; water- depth of 2 below a 
workability ; dugouts. ject to age required; tolerant feet; high depth of 2 
low com- overflow in protection grasses water table; fect; possi- 
pressibility ; some arcas. from overflow required; subject to ble flooding; 
slopes sub- needed in droughty overflow in diking and 
ject to soil places. on surface some areas; lining need- 
blowing and in places. contamina- ed for prop- 


er function- 
ing. 
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TABLE 8.—/nterpretations of engineering 


Suitability— 
Soil properties affecting— 
As source of— Of material for— 
Soil series and map 
symbols 
Sand or Road subgrade 
mixed Highway 
Topsoil sand and Road fill location Foundations ! 
gravel Paved Gravel 
surface surface 
Scott: S8 cc Good if i (8) 22553 Fair to Good. ..... Fair to poor: Moderate sus- Fair to poor 
not poor. high shrink- ceptibility bearing 
ponded. swell to frost capacity, 
potential. action; fre- depending on 
quent surface in-place 
ponding; density; fre- 
minimum quent surface 
fills required. ponding. 

Silty alluvial land: Sy.‘ 

Spoil banks: 5. 

No interpretations 
made; proper- 
ties too 
variable. 

*Thurman: TxB....... Poor....... Good for Good if Poor 2... Good: suit- | Low suscepti- Good bearing 
For Valentine fine sand well able com- bility to capacity if 
part, sce below а eom- paction frost action; confined. 

Valentine series. depth of paeted. | needed. slopes sub- 
5 feet. H jeet to soil 
blowing and 
water erosion; 
unstable un- 
less confined. 

Valentine: VCO Poor....... Good for Good if Poor. Good: ade- j Low suscepti- Good bearing 
fine sand well quate bility to capacity if 
below a com- compaction frost action; confined. 
depth of pacted. control slopes sub- 

2 feet. i needed. ject to soil 
[ blowing; 

high cuts and 
fills required 
because of 
topography; 
unstable un- 
less confined. 

1 

| 


1 Engineers and others should not apply specific values to interpretations of bearing capacity in this column. 
? Unsuitable; generally not available. 
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properties of the soils Continued 


Soil properties affecting—Continued i Soil limitations for sewage 
i disposal 
А n 
i 

Embankments, Pond Agricultural Terraces | ! 

dikes, and reservoir drainage Irrigation and Grassed ; Filter fields Sewage 
levees areas diversions waterways | lagoons 
i 

Good stability; | Low seepage; | Very slow . High available Diversion Erodible; Severe: very Moderate: 
fair work- can be used internal i Water capac- slopes water- slow permea- protection 
ability; ` for ex- drainage; ity; slow erodible. tolerant bility; fre- Írom surface 
impervious; : cavated ! subject to intake rate; grasses quent surface ponding 
slopes ; ponds. ; frequent adequate required. ponding. needed. 
erodible; | ponding; surface 
surface suitable drainage 
ponding is outlets not required. 
feasible. available in 

places. 
1 

Good stability; | High seepage.| Rapid in- | Low available Highly sub- Erodible; Slight: trenches} Severe: rapid 
good work- ternal water capac- ject to soil droughty ; subject to permea- 
ability; low drainage, ity; rapi blowing low caving. bility; 
compressi- excessive intake rate; and water fertility. constructed 
bility; in places. highly sub- erosion; lining 
pervious; ject to soil irregular needed to 
slopes sub- ' | blowing and topography function 
ject to soil i water makes ! | properly. 
blowing and erosion. alinement ; Ң j 
water difficult. | | 
erosion. 

Good stability | High seepage | Rapid in- Low available Highly sub- Erodible; low | Slight for Severe: rapid 
and work- ternal water capac- ject to fertility; slopes of less permea- 
ability; low drainage, ity; rapid ¦ blowing droughty. than 5 per- bility; 
compressi- generally intake rate; and water cent; mod- slopes; con- 
bility; per- excessive. highly sub- erosion; erate where structed 
vious; slopes ject to soil , irregular slopes are 5 liner 
subject to blowing and topography to 10 percent; needed to 
soil blowing water makes severe where function 
and water erosion. alinement slopes are properly. 
erosion. difficult. more than 10 

percent: 
trenches 
subject to 
caving. 


з This land type is a poor source for topsoil and а good source for sand or mixed sand and gravel; other properties are toa variable to 
be estimated. 
4 This land type is a fair source for topsoil; other properties are too variable to be estimated. 
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The estimates in[table 7 dre based on the engineering 
test data in | land on other information obtained in 
the county during the survey. The data are listed by strata 
that have properties significant to engineering. These data 
include the textural classification of the U.S. Department 
of Agriculture and the AASHO and Unified engineering 
classifications. Also listed for each layer are the percent- 
ages of material that will pass a No. 4 sieve, a No. 10 
sieve, a No. 40 sieve, a No. 200 sieve, and the percent finer 
than 0.002 millimeter as determined by the hydrometer 
method. Estimates of the percentage passing the sieves 
are based on the assumption that material up to and 
including 3 inches in diameter equals 100 percent. There 
are no soils in Adams County that have a significant per- 
centage of coarse materials greater than 3 inches. 

In the AASHO and Unified systems, soil particles re- 
tained on the No. 900 sieve are classed as sand and gravel. 
Silt and clay particles will pass through this sieve. Par- 
ticles retained on the No. 4 sieve are classed as gravel. 
The range of values shown in[table ог the percentage 
of soil finer than 0.002 millimeter represents the estimated 
clay fraction of the soil. Silt and clay particles affect such 
properties as strength, permeability, compaction, and 


shrink-ss-ell_poteptial. 
Tn [tables 6|and 7,|the percentage of clay is based on 


an analysis that uses the hydrometer method (AASHO 
Designation 'T-88). This сап give results that differ 
slightly from those obtained with the pipette method 


used by SCS soil scientists to obtain results with standard 


soil survey procedures. 

In Fable Tl permeability refers to the rate at which 
water moves through a saturated soil. Tt depends largely 
on gradation. structure, and density. The rate is given in 
inches of water per hour. Rates are given for the major 
significant soil horizons. Terms used to describe permea- 
bility and the equivalent rates are defined in the Glossary. 

Available water capacity is the capacity of soils to hold 
water available for use by most plants. Tt is commonly 
defined as the difference between the amount of soil water 
at field capacity and the amount at wilting point. In the 
table it is expressed as inches of water per inch of soil. 

Soil dispersion is not a serious problem in the county. 
because only a few areas contain enough salts to produce 
moderate dispersion, Salinity generally is not a problem. 

A generalized rating for shrink-swell potential is given 
in {table 7] Several soils, such as those in the Hastings. 
Crete. and Fillmore series, have moderate to high shrink- 
swell potential. Generally. soils that have high content 
of expandable clay, such as montmorillonite, undergo a 
volume change when the soil moisture is changed. Clean 
sand and gravel undergo little or no volume change when 
wetting or drying occurs. 

Reaction of a soil is the degree of acidity or alkalinity, 
expressed as a pH value or reaction class. A soil with a 
value of 7.0 is neutral, one with a lower value is acid, and 
а soil with a pH greater than 7.0 is alkaline. Reaction is 
not given in| table 7. [In Adams County, soil materials 
having an approximate pII value of more than 7.8 or less 
than 6.3 need to be investigated for the potential corro- 
sion they may cause to metal structures. The reaction 
class for most horizons of the representative profile is 
given in the section *Descriptions of the Soils." Soils used 
as construction materials, when moist or wet. need to be 
tested for corrosion potential. 


Engineering interpretations of the soils 


indicates general interpretations of the soils 
or their use in engineering. These interpretations are 
best used as a guide for planning more detailed investi- 
gation. They cannot replace onsite investigation of spe- 
cific tracts of land. 

In table 8, topsoil is rated good, fair, or poor, depending 
on depth, fertility, content of organic matter, erodibility, 
workability, and quantity. Topsoil is used to cover road 
and dam embankments, excavated slopes, and gardens and 
lawns. 

Several soils in Adams County are a source of sand or 
sand and gravel. Meadin, Lex, and Platte soils are exam- 
ples of soils that are a source of sand. Exploration is 
needed to determine quantity and gradation and depth 
to the sand and gravel. Operational sandpits are a guide 
to locating sources of sand and gravel. 

Ratings for use of soil as road fill are based on suita- 
bility of the soil as embankments, its suitability as a 
foundation for embankments, the erodibility of cut slopes, 
and the potential frost action. Sands and gravels are 
rated good to fair for subgrades under pavement and 
poor for gravel-road subgrades. Silt and clay on the road 
subgrade surface are more stable for gravel surfacing. 
Thus, for paved roads, soils having an AASHO classifi- 
cation of A-1 and А-3 are rated good; A-2, good to fav; 
А-4, fair to poor; and A-6 or A, poor. For most soils 
the road subgrade (foundation) and road fill use the same 
classification for paved roads because the engineering 
requirements nre approximately the same. 

Among the soil properties that affect highway location 
are susceptibility to frost action, shrink-swell potential, 
erodibility of cut and fill slopes, possible fooding, and lo- 
cation of water table. Frost action is caused by the expan- 
sion of freezing water in silt-clay soils, and this, in turn, 
increases maintenance of paved roads. A high water table 
can contribute to potential frost action or frost heave. 

An important soil property that affects fonndations is 
bearing, or load-carrying, capacity. Most soils have a 
high bearing capacity when dry. Some of the windblown 
soils are subject to high consolidation when saturated 
under load. Sand and gravel have high bearing capacity 
when confined. Specific values for bearing capacity should 
not he assigned to estimated values as expressed in words 
in Wet excavations for buildings may be a limi- 
tation. Depth to water. therefore. should be determined 
for building sites. The shrink-swell potential given in 
is important to foundations. The possibility of 
E ge into foundations or excavations is indicated. 

Embankments are subject to seepage and compressi- 
bility. These factors are rated in [table] Workability 
includes hauling and compaction characteristics, Potential 
seepage depends on moisture, gradation. and compaction 
of the fill. Erodibility of fill slopes is also described. Two 
methods of compaction are required for soils in Adams 
County. Refer to table 6]for test results that give maximum 
dry density for particular samples. Soils containing ap- 
proximately 15 percent or less of silt and clay particles 
should have compaction controlled by the relative density 
test, This test is equivalent to the use of vibratory rollers 
rather than sheepsfoot rollers. Soils containing approxi- 
mately 15 percent or more of silt and clay particles are 
generally compacted with sheepsfoot, or tempering, roll- 
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ers, and moisture is controlled at or above a minimum 
limit, 

Dikes and levees are used to control surface water. 
They are subject to erosion by wind and water and are 
subject to horizontal seepage if they are not properly com- 
pacted or if they are constructed of clean sand. Some soils 
are subject to shrinkage and cracking when they dry. 
Dikes and levees constructed with sandy soils need flat 
slopes for stability. Steeper slopes are used for dikes and 
levees constructed with clay soils because the fill is rela- 
tively impervious to water. 

For farm ponds, potential seepage in the soil and the 
use of soil for embankments is described РБЕ A high 
water table indicates the possibility of excavating a dug- 
out for a water supply. A deep water table may indicate 
the need for sealing or lining а pond; it also indicates that 
construction of a fill may be easier because the foundation 


is drier, 
Agricultural drainage, as shown ip table 8, is affected 


by depth to the water table, availability of outlets, and 
permeability of the various soll layers. 

Suitability of soils for irrigation is affected by such 
properties as the available water capacity, permeability, 
rate of water intake, steepness of slope, and possible lim- 
iting depth of leveling cuts.“ The ratings for available 
water capacity are limited to the top 5 feet of soil. The 
capacity is high if the soil holds more than 9 inches of 
water; moderate if the soil holds 6 to 9 inches; 70% if the 
soil holds 3 to 6 inches; and very low if the soil holds 
less than 3 inches. 

Intake rate is the rate of movement of water into the 
soil. This rate is affected by the permeability of the 
various soil layers being irrigated. The intake rates are 
given for son ils in table 8, and a permeability range 
is given in The intake rate is rapid if the soil 
takes in more than 2 inches of water per hour; moderate 
if the rate is from 0.5 to 2 inches per hour; and s/ow if 
the rate is less than 0.5 inch per hour. 

Use of the soils for terraces, diversions, and grassed 
waterways is affected by the possible loss of soil material 
through soil blowing and water erosion, difficulty of estab- 
lishing vegetation, and the fertility of the soil. Mainte- 
ance costs of terraces and diversions are greater where 
siltation oceurs from higher elevations. Depth to erodible 
sands will limit the depth of cuts for diversion alinement, 
Rough topography and steep slopes are factors in terrace 
and diversion alinement. 

For sewage disposal, the limitations to use of the soils 
for sewage filter fields and sewage lagoons are given in 
‘se of soils for sewage disposal can also be re- 
lated to information given intable Tlinclnling the engi- 
neering classifications, values for permeability. and avail- 
able water capacity. For filter fields. soil limitations are 
rated as slight, moderate, or severe. Slight indicates good 
infiltration without contaminating the underground 
water: moderate indicates a finer grained soil that has a 
lower intake rate; and severe indicates a high water table 
or an impervious soil. 

For sewage lagoons. water must be retained in the 
Jagoon for aerobic decomposition of the fresh sewage to 
occur, Thus, an impervions soil is desired for construct- 


"Further information on the irrigation of soils is contained in 
the *Nebraska Irrigation Guide." 


ing this facility. The probability of a soil requiring seal- 
ing with bentonite or sodium carbonate or lining with а 
commercial plastic or rubber liner is indicated. A soil 
may have potential for being reworked and compacted to 
provide a liner. A lagoon constructed in sandy material 
with a high water table would be the least desirable sew- 
age disposal facility. A sewage filter field or disposal 
lagoon needs to be located so as not to contaminate wells 
that furnish the domestic water supply or stockwater. 
Other faetors, such as steepness of slope and possibility 
of flooding, need to be considered in design of sewage 
treatment facilities. 


Formation and Classification 
of the Soils 


This section consists of two main parts. The first part 
tells how the factors of soil formation have affected the 
development of soils in Adams County. The second 
explains the system of soil classification currently used 
and places each soil series in some of the categories of 
that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are 
determined by the physical and mineralogical composition 
of the parent material, the climate under which the soil 
material has accumulated and existed since accumulation, 
the plant and animal life on and in the soil, the relief, or 
lay of the land, and the length of time the forces of soil 
formation have acted on the soil material. 

Climate and plant and animal life. chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering 
of rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal Jife are conditioned by relief. The parent 
material also affects the kind of soil profile that is formed 
and, in extreme cases, determines it almost entirely. Fi- 
nally, time is needed for changing the parent material 
into a soil profile. It may be much or little. but some time 
is always required for differentiation of soil horizons. 
Usually, a long time is required for the development of 
distinct. horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi- 
tions are specified for the other four. Many of the proc- 
esses of soil development are unknown. 


Parent material 

The soils of Adams County formed in three kinds of 
parent material—loess, eolian sands, and alluvium. The 
principal parent material is loess. Peoria loess, which is 
most extensive, is light-gray to very pale brown, cal- 
careous silt loam. Tts thickness ranges from a few feet to 
as many as 25 feet or more. The well-drained to somewhat 
excessively drained, friable soils of the uplands that 
formed in this loess are the Coly. Hall, Hastings, Holder, 
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and Hord. The moderately well drained to somewhat 
poorly drained claypan soils on uplands are the Butler 
and Crete soils. Poorly drained claypan soils in upland 
depressions are the Fillmore and Scott soils. 

Below the Peoria loess is the Loveland loess, which 
consists of reddish-brown silt and silty clay. It underlies 
the Peoria loess and is at the surface on the lower slopes of 
hillsides along the Little Blue River and along many of 
the intermittent drainageways. The friable, well-drained 
to somewhat. excessively drained Geary soils formed in 
Loveland loess. 

In the western part of the county is an area of reworked 
Peoria loess. The locss was eroded, reworked, and rede- 
posited as eolian silt during the period when the Sandhill 
areas in western Adams County were formed. The result- 
ing parent material ranges from silt loam to loam and has 
lenses of sand. Topography over much of the area is 
hummocky. The soils that formed in this material are the 
well drained Kenesaw soils and the moderately well 
drained to somewhat poorly drained Rusco soils in run-in 
areas or depressions. 

The deep, sand soils on uplands in western Adams 
County formed in eolian sand. The topography of the 
area is hummocky, and the hummocks range from 2 to 15 
feet in height. The sand, which is not uniformly distrib- 
uted, ranges from 2 to about 50 feet in thickness and is 
mixed with loess in some places. Soils that formed in 
eolian sand mixed with loess are the well-drained Hersh 
soils. The somewhat excessively drained to excessively 
drained Thurman and Valentine soils formed in loose 
eolian sand. 

Recent alluvium is on stream terraces and bottom lands 
along the major drainageways. It consists of sediment 
washed from the uplands onto the flood plains. Soil forma- 
tion is slight in the alluvial sediment, and the texture of 
Ше soil is closely related to the texture of its parent mate- 
rial. 

The alluvium on most of the stream terraces js silty, 
and some of it has been covered with loess. The well- 
drained Hord soils formed in this material. On stream 
terraces along the Platte River, 1 to 5 feet of alluvium 
has been deposited over sand and gravel. Deep, well- 
drained soils that formed in alluvium of sandy loam tex- 
ture are the Anselmo soils. Soils that formed in loamy 
material 10 to 20 inches thick over sand and gravel are 
the Meadin soils, and they are excessively drained. 

The most recent alluvium is along small upland drain- 
ageways where fresh material is being deposited. On 
bottom lands along Cottonwood Creek and the Little 
Blue River. 1 to 3 feet of loamy alluvium overlies sandy 
alluvium. The alluvium on bottom lands along Sand 
Creek is sandy. 

The deep bottom-land soils that formed in alluvium of 
silt loam texture are the well-drained Hobbs soils; those 
that formed in alluvium of sandy loam texture are the 
well-drained Cass soils; and those that formed in allu- 
vium of loamy sand or sand texture are the excessively 
drained Inavale soils. Bottom lands along the Platte 
River have alluvium deposited 1 to 5 feet thick over sand 
and gravel. Lex soils formed in alluvium of silt loam 
texture that was deposited 90 to 40 inches thick over 
sand and gravel; Alda soils formed in alluvium of fine 
sandy loam texture deposited 20 to 40 inches thick over 
sand and gravel; and Platte soils formed in loamy allu- 


vium deposited 10 to 20 inches thick over sand and gravel. 
Lex, Alda, and Platte soils are affected by a water table 
that fluctuates between 2 and 6 feet below the surface, 
and they are all somewhat poorly drained. 

A basal deposit of coarse sand or mixed sand and gravel 
underlies the entire county. Small outcrops are common 
on the lower hillsides along some of the major streams. 
No bedrock formations are exposed in the county. Figure 
93 shows the relationship between parent material, topog- 
raphy, and drainage in Adams County. 


Climate 


Adams County has a continental climate marked by 
wide seasonal variations in temperature and precipita- 
tion. Climate is fairly uniform throughout the county, 
and difference in soils cannot be attributed to climate. 
Temperatures below 0°Е. in winter and above 100° in 
summer are common. The mean annual temperature is 
51°, and the average annual rainfall is 26.6 inches. The 
average growing season is about 160 days. If moisture is 
sufficient, frost penetrates to a depth of 2 to 4 feet in 
winter. 

Climate affects weathering and soil formation directly 
through rainfall, changes in temperature, and the work- 
ing of wind. In this county percipitation is not heavy 
enough to leach the soils deeply. Leaching is normally 
limited to the upper 3 or 4 feet, except in the sandy soils, 
some of which are leached much deeper. Аз water moves 
through the soil, it carries nutrients, clay, and organic 
matter from the surface horizon to the subsoil or under- 
lying layers. 

The flow of surface water caused by heavy rains con- 
tinuously detaches, mixes, transports, and redeposits 
unconsolidated material of all kinds. The alluvial soils 
are examples of soils that formed in sediment deposited 
by water. 

The chemical processes and activities of micro-organ- 
isms are influenced by temperature, Alternate freezing 
and thawing, and wetting and drying, speed the mechan- 
ical and chemical weathering processes and also improve 
the physical condition of the soil. | 

Wind transfers soil material from one place to another. 
'The extensive deposits of loess are examples of the im- 
portance of wind as an agent in the deposition of soils in 
the county. The gently rolling topography of the Holder 
and Hastings soils and the hummocky topography of the 
Hersh. Kenesaw, Valentine, and Thurman soils ean be 
attributed to wind activity. 

Climate also plavs a major role in determining the kind 
and amount of plant and animal life that can be sus- 
tained. The primary source of organic matter in a soil is 
vegetation. 


Plant and animal life 


When the weathering and deposition processes slow 
down, grasses and other plants take root. As soon as vege- 
tation is established. many kinds of animals and orga- 
nisms inhabit the soil material to make use of the food 
provided by the plant. Plants and animals are most im- 
portant in developing the chemical and physical charac- 
teristics of a soil. 

The soils in Adams County formed under tall, mid, and 
short grasses. The fibrous roots of grass penetrate the soil 
to a depth of several feet and improve porosity and 
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Figure 23.— Parent material, topography, and drainage pattern of Adams County. 
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structure of the soil. Plant roots bring nutrients from 
the lower part of the soil and return them to the surface 
layer as part of the organic matter. Ав the old roots die, 
new ones take their place. The decay of grass roots and 
leaves to form organic matter and humus improves the 
fertility, the physical and chemical composition, and the 
available water capacity of the soil. 

Dead roots and undecomposed organie matter are at- 
tacked by micro-organisms to produce humus and other 
mineral nutrients that are available to living plants. 
Some bacteria take nitrogen from the air and use it for 
their own growth. When the bacteria die, the nitrogen is 
available for use by plants. Insects, earthworms, and 
small burrowing animals help to mix humus with the 
soil. Their burrowing activities stir the soil and mix it 
with fresh nutrients, and this hastens the formation of 
organie matter. 


Relief 


Relief, or Jay of the land, influences soil formation 
through its effect on. runoff and drainage. It influences 
the development of soils in relatively small areas, chiefly 
by controlling the movement of water on the surface. 'The 
degree of slope, the shape of the surface, and other 
features of relief affect each soil that develops. Relief 
influences the moisture content in soils and the erosion 
from their surface. 

Steep soils have a thin surface layer and indistinct 
horizons. The steep slopes cause rapid runoff, so that only 
a small amount of water enters the soil. Plants grow 
slowly, and soil formation proceeds slowly. If there is 
too much runoff. the surface layer may be removed as 
fast as it forms. Lime is not deeply leached in soils that 
have steep slopes. 

Except for the Kenesaw soils, most of the nearly level 
to strongly sloping soils that formed in loess on uplands 
have well-developed profile characteristics. Relief affects 
these soils by the amount of runoff and erosion that 
occurs. Normally, as the degree of slope increases, the 
thickness of the soil profile decreases. Low and flat topog- 
raphy means that extra water is added to the soil. The 
extra moisture is reflected in a thick, dark-colored surface 
layer, more horizon development, and more leaching of 
lime. Tn nearly level areas or in depressions where there 
is ule or no runoff, a claypan may develop in the sub- 
soil. 

Soils on bottom lands and low stream terraces have 
very little relief. The deposits have been in place for 
such a short period that relief has had little effect. Some 
soils on bottom lands have a high water table that affects 
the decay of organie material. soil temperature, and 
alkalinity. Other bottom-land soils are subject to flood- 
ing. and there is continuous deposition of sediment. 
Time 

Timo is required for soil formation. How much time 
depeuds mainly on the kind of parent material. If the 
factors of soil formation have not operated long enough 
to form a soil that is in equilibrium with its environ- 
ment, the soil is considered xoung or immature. The 
older soils have reached an equilibrum with their environ- 
ment, Tf the land use, irrigation, or some other factor 
changes the environment, the soil establishes a new equi- 
librum to meet the new environment. 


The soils in Adams County formed in unconsolidated 
materials. They.range from young soils that have little 
or no development to old soils that have a thick profile 
and pronounced development. The Loveland loess was 
deposited first and is the oldest loess parent material in 
the county. The Peoria loess covered the Loveland loess 
until geologic erosion re-exposed the Loveland material 
on some of the lower slopes. The soils that formed in 
Loveland and Peoria loess have been in place long enough 
for genetic profiles to have developed and for horizons 
to have aceumulated some thickness. 

The colian silt and sand in the western part of the 
county have not been in place long enough for mature 
soils fo develop. Soils in these deposits are young, imma- 
ture, and have little horizon development. 

The alluvial soils are the youngest soils in the county. 
These soils have little or no subsoil development, because 
of the brief time their parent materials have been in 
place. In areas subject to flooding, deposition is still 
occurring. 


Classification of the Soils 


Soils are classified so that we ean more easily remember 
their significant characteristies. Classification enables us 
to assemble knowledge about the soils, to see their rela- 
tionship to one another and to the whole environment, 
and to develop principles that help us understand their 
behavior and their response to manipulation. First 
through classification, and then through use of soil шай» 
we can apply our knowledge of soils to specifie fields 
and other tracts of land. 

Thus in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that 
knowledge about the soils can be organized and used in 
managing farms, fields, and woodland; in developing 
rural areas; in engineering work; and in талу other 
ways. Soils are placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents, 

The system currently used was adopted for general use 
by the National Cooperative Soil Survey in 1965, The 
current system is under continual study. Therefore, read- 
ers interested in developments of the current system 
should search the latest literature available (4, 6). In 


table 9.]the soil series of Adams County are placed in 


some categories of the current system (1972). The place- 
ment of some soil series jn the system, particularly the 
placement in the families, may change as more preeise 
information hecomes available. 

The current system of classification has six categories. 
Beginning with the broadest. these categories are the 
order, suborder. great group. subgroup, family, and 
series. In this system the criteria nsed as a basis for 
classification are soil properties that are observable and 
measureable. The properties are chosen, however, so that 
the soils of similar genesis, or mode of origin, are grouped 
together. The classes of the current system are briefly 
defined in the following paragraphs. 

Orner.—Ten soil orders are recognized. They are En- 
tisols. Vertisols. Inceptisols, Aridisols, Mollisols, Spodo- 
s 105015. Ultisols, Oxisols. and Histosols. The prop- 
erties need to differentiate these soil orders are those that 
tend to give broad climatic groupings of soils. The two 
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TABLE 9.—Soil series classified according to the current system of classification 


Series Family 


Coarse-loamy, mixed, mesic 
Coarse-loamy, mixed, mesic 
Fine, montmorillonitic, mesi 
Coarse-loamy, mixed, mesic. ~- 
Fine-silty, mixed (calcareous), mesic__ 
Fine, montmorillonitic, mesic _ 
Fine, montmorillonitic, mesic 
Fine-silty, mixed, mesic 
Fine-silty, mixed, mesic__ 
Fine, montmorillonitic, mesi 
Fine, montmorillonitie, mesic 


Hastings, thin solum 
variant. 


Hersh Coarse-loamy, mixed, nonacid, mesic 


Hobbs. -| Fine-silty, mixed, mesic g- 
Holder * -| Fine-silty, mixed, mesic_ 
Нога... -| Fine-silty, mixed, mesic. 


Mixed, mesic- -------- 
Coarsc-silty, mixed, mesic- _ _ 


Inavale- 


careous), mesic. 
Sandy-skeletal, mixed, mesic- 
Sandy, mixed, mesic... 
Fine-silty, mixed, mesic- _ 
Fine, montmorillonitic, me: 
Sandy, mixed, mesic 
Mixed, mesic 


Fine-loamy over sandy or sandy-skeletal, mixed (cal- 


| Subgroup Order 
Fluvaquentic IHaplustolls..........-..- Mollisols. 
-| Typic Haptlustolls. _ Mollisols. 
-| Abruptic Argiaquolls Mollisols. 
-| Fluventie Haplustolls. Mollisols. 
-| Typic Ustorthents. .. Entisols. 
-| Pachic Argiustolls- Mollisols. 
Typie Argialbolls. Mollisols. 
-| Udic Argiustolls- Mollisols. 
-| Pachic Argiustolls. Mollisols. 
-| Udic Argiustolls_ Mollisols. 
Typie Argiustolls__ | Mollisols. 
Typie Ustorthents- -~ ~- | Entisols. 
Cumulic Haplustoll: Mollisols. 
-| Udic Argiustolls__ Mollisols. 
-| Pachic Haplustolls- -| Mollisols. 
-| Typic Ustipsamments. Entisols. 
гъ Typic Haplustolls_ Mollisols. 
Typic Haplaquolls_ Mollisols. 
Udorthentie Haplustolls-------------- Mollisols. 
-| Mollic Haplaquents. Entisols. 
Aquic Argiustolls- Mollisols. 
Typic Argialbolls... Mollisols. 
Udorthentie Haplus Mollisols. 
Typic Ustipsamments Entisols. 


! Cass soils in mapping unit Cs are taxadjuncts to the Cass series because the A horizon is thinner than the range defined for the scries. 
2 Crete soils in Adams County are taxadjunets to the Crete series because they have mollie epipedons less than 20 inches thick. 

3 Geary soils in mapping units Ge82 and GeC2 are taxadjuncts to the Geary series because they lack mollic epipedons. 

4 Holder soils in mapping units H9B2; HgB3 and HgC3 are taxadjunets to the Holder series because they lack mollic epipedons. 


exceptions, the Entisols and Histosols, occur in many 
different kinds of elimate. The two soil orders in Adams 
County are Entisols and Mollisols. 

Entisols are light-colored soils that do not have natural 
genetic horizons or have only the beginnings of such 
horizons. 

Mollisols formed under grass and have a thick, dark- 
colored surface layer that contains colloids dominated 
by bivalent eations. 

SunonpEeR.—Each order has been divided into sub- 
orders, primarily on the basis of the characteristics that 
seemed to produce classes that have the greatest genetic 
similarity. The suborders narrow the broad climatic 
range permitted in the orders, 'The soil properties used to 
separate suborders are mainly those that reflect either the 
presence or absence of waterlogging or soil differences 
resulting from the climate or vegetation. 

GREAT GnovuPrs.—Suborders are separated into great 
groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that contain a 
pan that interferes with the growth of roots or movement 
of water. The features used are the self-mnlching proper- 
ties of clays, soil temperature. major differences in chem- 
ical composition (mainly calcium, magnesium, sodium, 
and potassium), and_the like. The great group is not 
shown separately in because it is the last word in 
the name of the subgroup. 

Susenour.—(Great groups are divided into subgroups, 
one representing the central (typic) segment of the group, 
and others, called intergrades, that have properties of the 
group and also one or more properties of another great 


group, suborder, or order. Subgroups may also be made in 
those instances where soil properties intergrade outside of 
the range of any other great group, suborder, or order. The 
names of subgroups are derived by placing one or more 
adjectives before the great group. 

Faun. Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for 
engineering. Among the properties considered are texture, 
mineralogy. reaction, soil temperature, permeability, 
thickness of horizons, and consistence. 

Sextes.—The series is a group of soils that have major 
horizons that, except for texture of the surface layer, are 
similar in important characteristics and in their arrange- 
ment within the profile. They are generally given the 
name of a geographic location near the place where that 
series was first observed and mapped. 


Physical and Chemical Analyses 


Data obtained by laboratory analyses for two profiles 
of Hastings soils in Adams County are given m Soil 
Survey Investigations Report No. 5 (9). Other data from 
profilés sampled in adjacent or nearby counties also are 
reported in this publication for soils of the Anselmo, 
Cass. Crete, Hall, Hastings, Hord, Kenesaw, Thurman, 
and Valentine series. Physical and chemical analyses, elay 
mineralogy, and other information on the Hastings series 
are available in a published report entitled “Hastings 
Soils? (2). Laboratory data for soils of the Cass, Fill- 
more, Hall, Hord, Kenesaw, Platte, Thurman. and Valen- 
tine series are available in the soil survey of Hall County, 
Nebraska (8). 


74 SOIL SURVEY 


General Nature of the County 


This section was prepared mainly for those not familiar 
with Adams County. It contains subsections on early 
history and settlement, relief and drainage. water supply. 
transportation and markets, climate, and farming. 


Early History and Settlement 


In 1841, settlers heading for the Oregon country made 
a wide path across Adams County from southeast to 
northwest kuown as the Oregon Trail Although the 
Oregon Trail was not а major factor in the settlement of 
Adams County, it was an important part of the county's 
history. The Oregon Trail has been all but obliterated, 
but markers throughout the county still identify the trail 
and some of the historic sites. 

Adams County was organized in 1871, and Juniata was 
designated the county seat. Settlement came with the 
westward advance of the Burlington and Missouri River 
Railroad, now owned by the Burlington Northern Rail- 
road. It was given added impetus with the arrival of a 
second railroad, the St. Joseph and Denver City Rail- 
road. now owned by the Union Pacific. Hastings was 
established in 1872 at the point where the two railroads 
crossed. Hastings grew rapidly, and in 1878 the county 
seat was moved to Hastings. Kenesaw was established in 
1879, Ayr in 1878. and Hansen in 1879. The building of 
the Kansas City and Omaha Railroad across the southern 
part of the county in 1887 brought the founding of 
Pauline. Roseland. and Holstein. Prosser was founded in 
1888, when the Missouri Pacific Railroad chose to end its 
branch line at the site northwest of Hastings. 

The great bulk of homestead land was nearly all taken 
up between 1870 and 1880. Ву 1880, homesteaders of 
Adams County dotted the prairie with their dwellings. 
The 1880s were days of great promise. Farmers prospered 
and prices soared. Then came the 90's and the drought 
and grasshoppers. Farmers left their land. and the east- 
ward bound earavans of wagons rivalled those of the 
westward migrations of earlier years. At the turn of the 
century. there was rain and better crops. New settlers 
replaced those that left. Soon a war in Europe brought 
high prices and. great. prosperity. 

The population of Adams County increased from 29 
in 1871 to 26.275 by 1930. In 1970 there were 30,184 
residents in the county. 


Relief and Drainage 


Adams County lies within the Loess Plains, a part of 
the Great Plains physiographic province. It consists 
mainly of nearly level to moderately sloping tablelands, 
the southern part of which is dissected by the Little Blue 
River and its tributaries. Surface drainage flows into the 
Little Blue River, the West Fork of the Big Blue River. 
and the South Channel of the Platte River. More than 
four-fifths of the county drains to the Little Blue River. 
The Little Blue River and the South Channel of the 
Platte River are the only permanent flowing streams in 
most years. The other streams or сгеекѕ flow only after 
heavy rains, and some flow slightly from irrigation runoff 
during the irrigation season. 


The Little Blue River and its tributaries dissect a large 
part of the county. The river valley averages about а 
mile in width and consists of nearly level remnant stream 
terraces 5 to 10 feet above the nearly level bottom lands, 
most of which are subject to oceasional flooding. The 
bottom lands along the tributaries are subject to flooding 
during heavy rains, but the streams are dry most of the 
year. Major tributaries of the Little Blue River are 
Thirtytwo Mile, Cottonwood, Pawnee, Scott, and Sand 
Creeks, all of which drain to the south; and Flat, Dove, 
Ash, Crooked, and Oak Creeks, which drain to the north. 
The watersheds of these tributaries are gently rolling to 
steep. Between the watersheds are mostly nearly level to 
gently rolling loess plains. 

The extreme northwestern corner of the county is 
drained by the South Channel of the Platte River and 
one of its tributaries Dry Creek. The Platte River valley 
consists of nearly level to gently sloping, alluvial bottom 
lands and a continnous, narrow strip of alluvial stream 
terrace between the bottom lands and the uplands. Some 
arcas of the stream terrace have been reworked by the 
wind and redeposited to form low hummocks. 

Another major drainageway in the county is the West 
Fork of the Big Blue River northeast of Hastings. This 
drains the northeastern corner of the county and flows 
eastward into the Big Blue River. Flat Creek, à major 
tributary of the West Fork of the Big Blue River, drains 
into it from the north. 

A large arca in the western part of the county has a 
low hummocky or dunelike topography, and there are 
intervening valleys and swales and some steep areas along 
the larger drainageways. The drainage pattern in this 
area is not always well defined. In the sandhill areas, most 
of the moisture enters the soil and there is very little 
runoff. 

The rest of Adams County is a nearly: level to mod- 
erately sloping loess plain that is dissected by small 
drainageways. Some of the drainage in the county is into 
land-locked basins or depressions. The water is ponded 
in these areas until it evaporates or is absorbed slowly 
by the soil. 

The average elevation of the county is about 1,950 feet 
above sea level. The elevation ranges from about 9,120 
feet in the uplands northwest of Kenesaw to about 1,050 
feet where the Little Blue River crosses the eastern 
boundary. Average elevation of the bottom lands of the 
Platte River is about 2.000 feet, and the elevation along 
the Little Blue River is about 1.825 fect. The elevation of 
Hastings is 1.934 feet; Kenesaw is 2,051 feet, and Rose- 
land is 1.969 feet. 


Water Supply 


The primary source of water for irrigation and indus- 
trial, municipal, domestic, and livestock uses in Adams 
County is ground water (3). Most of the ground water is 
derived from saturated deposits of sand and gravel. In 
the uplands the depth to water ranges from 110 feet to 
as much as 150 feet, On the flood plains of the Platte and 
the Little Blue Rivers, the depth to water is commonly 
less than 15 feet. 

Within a broad east-west band that extends across the 
central part of the county, wells can be developed that 
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yield more than 1,000 gallons per minute. Elsewhere in 
the county the maximum yields may be somewhat less, 
and in the extreme southeastern part, yields may be as 
small as 50 gallons per minute. 

The greatest withdrawals of water are for irrigation of 
field erops. The amount of ground water pumped for 
irrigation varies greatly from season to season, depending 
on the rainfall received, but has inereased considerably 
over the years. The greatest single withdrawal of ground 
water is for municipal and industrial uses in Hastings. 

The ground water is suitable for most purposes, except 
that it is hard. The hardness is caused by calcium and 
magnesium salts that are not detrimental in irrigation 
water and can be removed for domestic and industrial 
uses. 

The Little Blue River and the South Channel of the 
Platte River, the only permanent flowing streams in 
most: years, provide water for irrigation, livestock, and 
recreation. Many small dams and storage pits located 
thronghont the county store water for livestock and irri- 
gation, The Jakes formed by some of the larger dams are 
used for recreation. 


Transportation and Markets 


Good transportation routes passing through Hastings 
are provided by U.S. Highways 281, 6, and 34. State 
Tlighway 74 runs east to west across the southern part 
of the county and connects Ayr, Roseland, and Holstein, 
The State maintains hard-surfaced roads to all of the 
towns and villages, Rural roads run on most of the section 
lines, except in the sandhill areas of the county. The 
majority of the roads are gravelled. Rural mail routes 
reach all parts of the county. 

The Union Pacific. the Burlington Northern, and the 
Missouri Pacific railroads provide the county with ample 
rail service. Hastings and the surrounding communities 
are also served by major trucking companies and bus 
lines. A major commercial airline operates regular flights 
from the Hastings municipal airport. 

Livestock auctions are held each week in Grand Island. 
Blue Hill, Minden, and Kearney, all in adjoining counties. 
Livestock not sold at a nearby auction is generally shipped 
or trucked to larger markets at Omaha and Kansas City. 

Most of the poultry and dairy products are marketed 
locally, Grain and feed products not used or stored on 
the farm are marketed at local elevators, from which they 
are transported by rail or truck to larger markets. 


Climate * 


Adams County has a continental climate. There are no 
bodies of water nearby that are large enough to have a 
noticeable influence on the climate. The warm summers 
are punctuated by thundershowers followed by brief 
spells of cooler weather. The winters are normally cold 
and dry. There are great variations in temperature and 
rainfall from day to day and from season to season. 
Most of the moisture that falls in the county is brought 
in from the Gulf of Mexico and the Caribbean Sea. Ав 


"Ву RICHARD E. Myers, climatologist for Nebraska, National 
Weather Service, U.S. Department of Commerce. 


a rule, more than three-fourths of the annual precipita- 
tion falls during the months of April to September, when 
the prevailing winds are southerly. 

Slow, steady rains or rain mixed with snow characterize 
the precipitation early in spring. Snow is common in the 
first part of March, but by the latter half of the month 
much of the precipitation falls as rain. Snow that falls in 
April seldom remains on the ground for more than a day. 
As spring advances more and more of the moisture falls 
as brief showers, and by mid-May most of the precipita- 
tion is associated with thundershowers. Thunderstorms in 
spring and early in summer become severe at times and 
may be accompanied by local downpours, hail, and dam- 
aging winds or an occasional tornado. The severe storms 
are generally local and of short duration. The hail pro- 
duces damage in an extremely variable and spotted pat- 
tern, but in the center of the more intense storms there 
may be a total loss of crops. Although the loss may be 
severe or total to individual farms, the associated rains 
cover a much larger area and there is often an economic 
gaji the area as a whole. 

hows that June normally receives more pre- 
cipitation than any other month. Actually, the peak is 
reached during the second week of June, after which time 
the showers gradually become lighter and further apart. 
With the coming of fall the amount of precipitation 
received shows a definite downward trend, there are 
fewer thunderstorms, and the weather is characterized by 
an abundance of sunshine, mild days, and cool nights. 

The frequency of very dry or very wet months is also 
shown in table 10. For example, it shows that on the 
average, one July in 10 will have less than 1 inch of 
moisture and one July in 10 will receive over 5.9 inches. 

Precipitation in winter is generally light, and practical- 
ly all of it falls as snow, although many winters have 
one or more periods of freezing rain. The snow is often 
accompanied by strong northerly winds and a change to 
colder weather. Average annual snowfall is about 28 
inches. but there is considerable variation from year to 
year. Frequently the snow melts before the next snowfall 
arrives. and during an average winter there are only 46 
days when the ground is covered by snow. 

The frequency of high and low temperatures is indi- 
eated in table 10. For example. the table shows that in 
1 year out of 5 there are at least 4 days in July when 
the temperature rises to 101? or higher. Likewise, it shows 
that in 1 year out of 5 the temperature in Jannary falls 
to 7° below zero or lower on four nights. Temperatures 
have been recorded as high as 116° in 1936 and as low as 
—30? in 1899 and 1912. The average annual high is 103°, 
and the average annual low is 18° below zero. 

The probabilitics of freezing temperatures occuring 
after specified dates in spring or before certain dates in 
fall are shown in table 11.|For example, in half of the 
years the air temperature сап be expected to fall below 
32° after April 30 (average date of the last freeze) and 
in 1 year in 10 there will be a freeze as late as Мау 16. 
Tn fall a freeze can be expected before September 27 in 
L year in 10. 

Annual free-water evaporation from shallow lakes or 
ponds averages about 48 inches, and approximately 75 
percent of the total occurs during the 6-month period, 
May through October. 
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TABLE 10.— Temperature and precipitation 
[Data from Hastings] 


Temperature Precipitation 
Two years in 10 will 
have at least 4 days One year in 10 will | Days with] Average 
Average | Average with ?— Average have 1 inch or | depth of 
Month daily daily monthly more of snow on 
maxi- |! mini- total 1 snow | days with 
mum! mum ! Maximum Minimum Equal to | Equal to cover ! snow 
tempcrature | temperature or less or more cover 1 
equal to or | equal to or than— than— 
higher lower 
than— than— 
F. аў, 5. F. Inches Inches Inches Number Inches 
January. 35 13 55 —7 0.7 . 1 1.2 1 
February n 40 18 64 —1 1. 0 sl 1.8 
March. 49 25| 72 7 1.6 3 2.5 
April 64 39 | 84 24 2. 4 „В 4.6 
May 74 49 89 37 4.0 15 6.8 
June. 83 50 99 48 4.8 1.3 7.5 
July 90 64 101 55 3.3 1.0 59! 
Augus 88 62 99 52 3.4 1.3: 6.2 
September 79 52 97 39 2.6 e 5.8 
October 69 42 85 27 1.3 .2 3.8 
November 51 28 70 8 -7 Ө 2.4 
December. | 40 18 59 —2 ‚8 5) 1.6 
Year.. : 63 39 * 103 7—13 26. 6 16.7 34.1 
i? ' 
1 Data based on records from 1940-69. 5 Trace. 


? Data based on records from 1948-63. 
5 Data based on records from 1884-1960. 
4 Less than one-half day. 


„Average annual highest temperature. 
7 Average annual lowest temperature. 


TABLE 11.—Probabilities of temperatures in spring and in fall! 
{All data from Clay Center, Clay County, Nebraska] 


Dates for given probability and temperature 


же 10°F. 20 P. 24 FP. 208 F. 32° F. 
ane | | | 

April 7 | April 15 April 20 | Мау 5 Мау 16. 
April 2 | Арг 10 Аргїї 15 | April 29 Мау 11. 
March 23 | March 30 April 4 April 18 April 30. 
October 23 October 21 Oetober 17 October 6 September 27. 
November 3 October 26 October 22 October 12 October 2, 
November 14 | November 5 Novembor 1 October 22 October 12. 


„„ All freeze data are based on temperatures іп a standard National Weather Service thermometer shelter at a height of approximately 
5 feet above the ground and in a representative exposure. Temperatures will be lower at times nearer the ground and in local areas sub- 


ject to extreme air drainage. 


Farming 


Farming in Adams County is based mainly on the 
growing of wheat, corn, and grain sorghum as cash crops, 
but production of livestock is also important. 

In 1964, according to the U.S. Census of Agriculture, 
there were 1,025 farms in the county, down from 1,136 
in 1959, The average size of farm in 1964 was 351.5 acres. 
In 1964, 281.316 acres were in cropland, 65,110 acres were 
rangeland, and 969 acres were woodland or in windbreaks. 

The acreage of the principal crops harvested in the 
county in 1964, was as follows: corn for all purposes, 


36,199 acres; sorghum for all purposes, 61,003 acres; 
wheat, 78,117 acres; and alfalfa, 10,202 acres. 

Of the total acreage in corn and sorghum, 27,635 acres 
of corn and 8,381 acres of sorghum were irrigated. Most 
of the corn and grain sorghum is harvested for grain or 
seed. Soybeans were harvested from 1,242 acres. Wild 
hay was cut from 1,997 acres. The total acreage in culti- 
vated summer fallow was 68,673 acres. Since 1964, the 
total acreage in corn has nearly doubled. The acreage of 
irrigated corn has greatly increased, and the acreage of 
dryfarmed corn has decreased. The acreage in dryfarmed 
sorghum has decreased slightly. Although only a small 
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acreage of soybeans is grown in the county, the acreage 
is steadily increasing. Acreage of other crops has re- 
mained at about the same level. 

Livestock in Adams County consists mainly of cattle 
and hogs. Livestock in the county in 1964 consisted of 
38,516 cattle and calves, 15,981 hogs and pigs, 3,931 sheep 
and 1: mbs, and 57,805 chickens. 

There has been a slight inerease in the number of cattle 
and hogs since 1964. The number of sheep and chickens 
has decreased during the same period. 
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Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture capacity). 
The capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilting 
point. It is commonly expressed as inches of water per inch of 
soil. In this soil survey, available water capacity is given to a 
depth of GO inches or to a limiting layer, whichever is less. The 
classes are (1) high, more than 9 inches; (2) moderate, 6 to 9 
inches; (3) low, 3 to 6 inches; and (4) very low, 0 to 3 inches. 

Bottom land. The normal flood plain of a stream, part of whieh 
may be flooded frequently. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Catsteps. Narrow steps on steep hillsides produced by slumping or 
soil slippage. 

Clay. a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 pereent silt, 


Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors coi ng of concentrations of compounds, or of soil 
grains cemented together. The composition of some concretions 
is unlike that of the surrounding soil. Calcium carbounte and 
iron oxide are examples of material commonly found in con- 
erections. 

Consistence, soil. The feel of the soil and the ease with which a 
lump ean be erushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose. N. 


Noneoherent when dry or moist; does not hold together 

in a mass. 

Priable—When moist, crushes easily under gentle pressure be- 
twcen thumb and forefinger nnd can be pressed together into 
a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinetly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
ean be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soff.—When dry, breaks iuto powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Depth, soil. The total thickness of weathered soil material over 
bedrock or mixed sand and gravel. In this soil survey, the 
classes of soil depth are (1) deep, more than 40 inches; (2) 
moderately deep, 20 to 40 inches; (3) shallow, 10 to 20 inches ; 
and (4) very shallow, 0 to 10 inches. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or parlial saturation that 
existed during the development of the soil, as opposed to altered 
drainage, which is commonly the result of artificial drainage or 
irrigation but may be caused by the sudden deepening of chan- 
nels or the blocking of drainage outlets. Seven different classes 
of natural soil drainage are recognized, 

Recessively drained soils are commonly very porous aud rapidly 
permenble and have a low water-holding capacity. 

Somewhat excessively drained. soils are also very permeable and 
are free from mottling throughout their profile, 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly haye a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and some solls commonly have mottling at à 
depth below 6 to 16 inches, 

Poorly drained soils are wet for long periods and аге light gray 
and generally mottled from the surface downward, although 
mottling may be abseut or nearly so in some soils. 

Very poorly d. пей soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Eolian soil material. Earthy parent material aeeumulated through 
wind action; commonly refers to sandy material in dunes or to 
loess in blankets on the surface. 

Erosion. The wearing away of the land surface by wind (sand- 
blast nning water, and other geological agents. 

Horizon, soil. A layer of soil approximately parallel to the 
surface, that has distinet character: : produeed by soil- 
forming processes. These are the major horizons : 

O horizon.—The layer of organie matter on the surface of a 
mineral soil. This layer consists of decuying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This borizon is the one in which living organisms 
are most active and therefore is marked by the accumulation, 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon—The mineral horizon helow an A horizon. The B 
horizon n part a layer of change from the overlying А to 
the underlying € horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 


78 SOIL SURVEY 


oxides, humus, or some combination of these; (2) by pris- 
matic or blocky strueture; (3) by redder or stronger colors 
than the А horizon; or (4) by some combination of these. 
Combined A and В horizons are usually called the solum, or 
true soil. If а soil lacks a B horizon, the А horizon alone is 
the solum. 

С horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter С, 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies а С horizon but шау be immediately beneath an A 
or B horizon. 

Internal soil drainage. The downward movement of water through 
the soil profile. The rate of movement is determined by the 
texture, structure, and other characteristics of the soil profile 
and underlying layers, and by the height of the water table, 
either permanent or perched. Relative terms for expressing 
internal drainage are none, very slow, slow, medium, rapid, and 
very rapid. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
cates poor aeration and lack of drainage. Descriptive terms 
аге as follows: Abundance—few, common, and many; size— 
Jine, medium, and coarse; and contrast—faint, distinct, and 
prominent. 'The size measurements are these: fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Organic matter, soil. The organic fraction of the soil. It includes 
plant and animal residues at various stages of decomposition, 
cells and tissues of soil organisms, and substances synthesized 
by the soil population. It is commonly determined as those 
organie materials that accompany the soil material when it is 
put through a 2-millimeter sieve. In this soil survey, the ratings 
for organic-matter content are (1) moderate, 2.0 to 4.0 percent ; 
(2) moderately low, 1.0 to 2.0 percent; (3) low, 0.5 to 1.0 per- 
cent; and (4) very low, less than 0.5 percent. 

Parent material Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability, soil. The quality that enables the soil to transmit 
water or air. In this soil survey, permeability applies to that 
part of the soil below the Ap horizon or an equivalent depth 
and above a depth of 60 inehes or above bedrock. If there is a 
difference in permeability of two or more classes within a short 
vertical distance in the profile, both the classes and the depth 
are given. The classes of permeability, in inches of water per 
hour, are (1) very stow, less than 0.06 inch; (2) slow, 0.06 to 
0.2 inch; (3) moderately slow, 0.2 to 0.6 inch; (4) moderate, 
0.6 inch to 2.0 inches; (5) moderately rapid, 2.0 to 6.0 inches ; 
(6) rapid, 6.0 to 20 inches; and (6) very rapid, more than 
20 inches. 

Reaction, soil, The degree of acidity or alkalinity of a soil. ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus : 

pH oH 


Extremely acid... Below 4.5 Mildly alkaline 7.4 to 7.8 

Very strongly acid- 4.5 to 5.0 Moderately alkaline. 7.9 to 8.4 

Strongly acid. 5.1 to 5. Strongly alkaline... 8.5 to 9.0 

Medium acid. 5.6 to 6. Very strongly alka- 

Slightly acid. 6.1 t0 6.5 Une lil 9.1 and 

Neutral — 6.6 to 7.8 higher 
Relief. The elevations or inequalities of a land surface, considered 

collectively. 


Runoff (bydraulies). The part of the precipitation upon a drain- 
age area that is discharged from the area in stream channels. 
The water that flows off the land surface without sinking in is 
called surface runoff; that which enters the ground before 
reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains con- 


sist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt textural 
class is 50 percent or more silt and less than 12 percent clay. 

Slope, soil. The degree of deviation of the soil surface from the 
horizontal, generally expressed in percent or degrees. In this 
soil survey, the slope classes are (1) nearly level, 0 to 1 per- 
cent; (2) gently sloping, 1 to 3 percent; (3) moderately 
sloping, З to 7 percent; (4) strongly sloping, Т to 11 percent; 
(5) steep, 11 to 31 percent; and (6) very steep, more than ЗІ 
percent. 

Soil. A natural, three-dimensional body on the eartb's surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile. above the parent material, 
in which the processes of soil formation are active. The solum 
iu mature soil includes the А and B horizons, Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying materíal. The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are— 
platy (laminated), prismatic (vertieal axis of aggregates 
longer than horizontal}, columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. Structure- 
less soils are either single grained (each grain by itself, as in 
dune sand) or massive (the particles adhering together with- 
out any regular cleavage. as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage. or its equivalent 
in uncultivated soil, about 5 to S inches in thickness, The 
plowed layer. 

Terrace. Ап embankment. or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it may soak into the 
soil or flow slowly to a prepared outlet without harm, Terraces 
in fields are generally built so they ean be farmed. Terraces 
iutended mainly for drainage have a deep channel that is 
maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea. Stream terraces 
are frequently enlled second bottoms, as contrasted to flood 
plains, and nre seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural cl. s, in order 
of iucreasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loam nd, and sandy loam classes mı be further divided 
by specifying “coarse,” “fine,” or "very fine," 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noneapillary porosity and 
stable, granular strueture. À soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Underlying material Weathered soil material immediately be- 
neath the solum. See Substratum. 

Variant, soil. A soil having properties sufficiently different from 
those of other known soils to suggest establishing a new soil 
Series, but a soil of such limited known area that creation of a 
new series is not believed to be justified. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 

Wilting point (or permanent wilting point). The moisture content 
of soil, on an oven-dry basis, at which plants (specifically sun- 
flower) wilt so much that they do not recover when placed in.a 
dark, humid atmosphere. 
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For a full description of a mapping unit, read both the description of the mapping unit and that of the soil ser 
group, read the introduction to the section it is in for general information about its management. 


tion, turn to the section beginning on page 49, Other information is given in tables as follows: 


Acreage and extent, table 1, page 9. 


Predicted yields, table 2, page l. 


Map 
symbol Mapping unit Page 
?Ап Anselmo fine sandy loam, terrace, 
О to 1 percent slopes---------- 10 
PAnA Anselmo fine sandy loam, terrace, 
l to 3 percent slopes---------- 10 
PAD Anselmo loam, terrace, О to l 
percent slopes-~--------------- 10 
Bu Butler silt loam----------------- 11 
ny Breaks-Alluvi&l land complex----- 10 
Breaks part---------- 
Alluvial land part 
СЪС Coly silt loam, 7 to 11 percent 
Slopes------------------------- 13 
CoD Coly silt loam, II to 31 percent 
в1орев------------------------- 
Се Crete silt loam- 
Cm Cass loam------- 
20m Cass loam, occasionally flooded-- 12 
Cs Cass fine sandy loam - 
Fm Fillmore silt loam-- - 
Se Geary silty clay loam, 3 to 7 
percent slopes, eroded--------- 16 
Gece Geary silty clay loam, T to 11 
percent slopes, eroded--------- 16 
GsB Geary silt loam, 3 to 7 percent 
slopes 
Сас Geary silt loam, 7 to 11 percent 
slopes-~----~------------------ 15 
GsE Geary silt loam, 11 to 31 percent 
- -- 15 
Ha Hall silt loam - -- 17 
Zi(n Hobbs silt loam, occasionally 
flooded----------------~=------- 20 
Ha Hora silt Loam, О to 1 percent 
slopes-- - 
Hd Нота silt loam, terrace, О to 1 
percent sSlopes----------------- 23 
nA Hord silt loam, terrace, 1 to 3 
percent slopes-------------4---- 23 
Bg Holder silt loam, О to 1 percent 
slopes -- 21 
HgA Holder silt loam, 1 to 3 percent 
Slopes------------------------- 2l 
HgB Holder silt loam, 3 to 7 percent 
Slopes------------------------- 21 
HgBe Holder silt loam, 3 to 7 percent 
Slopes, eroded- - -- 201 


Capability unit Range 
Dryland Irrigated site 
Symbol Page| Symbol Fage | Name 
ITe-3 35 | IIe-3 35 | Sendy 
IITe-31 37 TIe-31 37 Sandy 
110-1. 34 | I-l 3H | Sandy 
TIw-2 35 | ITs-Pl 35 | Clayey 
VIe-1 39 — — — 
-- -- | Silty 
------ -- —— Silty Overflow 
IVe-8 39 | ------ -- | Limy Upland 
Ve- ho | — -- | Limy Upland 
IT8-2 35 [Та-Р 35 Clayey 
I-1 34 | r-2 3h | Sandy Lowland 
IIw-3 36 | IIw-3 36 | Sandy Lowland 
iIe-3 35 IIe-3 35 Sandy Lowland 
TTIw-2 38 | IIs-22 38 | Clayey Overflow 
IIIe-8 38 | IIIe-11 38 | Silty 
Ive-8 39 | ------ -- | Silty 
IIle-l 37 | IIIe-l 37 | Silty 
IVe-l 39 | ------ -- | Silty 
VIe -I. 39 | ------ -- Silty 
TTe-1 3h | r-1 34 | Silty 
ITw-3 36 | IIw-3 36 | Silty Overflow 
I1e-1 3h | 1-1 3h | silty 
IIc-l 3h | 1-1 34 | Silty Lowland 
ITe-l 3h | тте-1 3h | silty 
ТТе-1 3h | 1-1 3h | Silty 
IIe-l 3h | r1e-1 3h | silty 
TIIe-1 37 | IITe-1 37 | Silty 
IIle-l 37 | Ш1е-1 37 | Silty 


GUIDE TO MAPPING UNITS 


Windbreak 
suitability 
group 


Name 


Sandy 


Sandy 


Silty to Clayey 
Undesirable 
Undesirable 
Silty to Clayey 
Silty to 
Silty to Clayey 
Silty to Clayey 
Moderately Wet 
Sandy 
Moderately Wet 


Clayey 


Silty to Clayey 
Silty to Clayey 
Silty to Clayey 
Silty to Clayey 


Silty to 
Silty to 


Clayey 
Clayey 
Moderately Wet 

Silty to Clayey 
Silty to Clayey 
Silty to Clayey 
Silty to Clayey 
Silty to Clayey 


Silty to 


| Silty to Clayey 


Silty to Clayey : 


Clayey 


es to which the mapping unit belongs. 


Map 
symbol Mapping unit Page 
HgB3 Holder silty clay loam, 3 to 7 
percent slopes, severely eroded- 22 
HgC Holder silt loam, 7 to ll percent 
glopes-------------------------- 21 
HgC3 Holder silty clay loam, 7 to 11 
percent slopes, severely eroded- 22 
Нав Hersh fine sandy loam, 3 to 7 
percent slopes------------------ 19 
HR Hersh-Kenesaw complex, 
undulating---------------------- 19 
Hersh part------------------- -- 
Kenesaw part----------------- -- 
Hs Hastings silt loam, 0 to 1 percent 
Slopeg$-------------------------- 17 
HsA Hastings silt loam, 1 to 3 percent 
slopes-------------------------- 17 
2Hs Hastings silt loam, thin solum 
v&riant------------------------- 18 
Hv Hobbs silt loam------------------- 19 
Ig Inevale loamy fine sand----------- 24 
In Inavale fine sandy logm----------- aly 
Ка Kenesaw silt loam, О to 1 percent 
Slopeg-------------------------- 25 
КБА Kenesaw silt loam, 1 to 3 percent 
в1орев-------------------------- 25 
KSB Kenesaw silt loam, 3 to / percent 
Slopea-------------------------- 25 
SKS Kenesaw silt loam, terrace, O to 1 
percent slopes------------------ 26 
LA Lex and Alda soils- - 26 
M Marsh --- ет 
Ms Meadin sandy loam----------------- 28 
Pt Platte loam----------------------- 
Rw RiverwaSh----------------2--------- 
RB Rough broken Тала, loess- 
Ru Rusco silt loam------------------- 
80 Scott silt loam------------------- 
Sy Silty alluvial land. 
8 Spoil banks----------------------- 
Тхв  Thurman-Valentine loamy 
fine sands, 
undulating-- ------------- 31 
УС Valentine loamy fine sandy, 
rolling------------------------- 31 


For information about windbreak suitability groups, see the section beginning on page 48. 


In referring to a capability unit, a range site, or a windbreak suitability 


For facts about wildlife and recrea- 


Engineering uses of the soils, tables 6, 7, and 
8, pages 52 through 67. 


Capability unit 


Dryland 


Symbol Page 


IIIe-8 
IVe-l 


IYe-8 


VIw-h 
VIIIS-1 
VTTe-1 
IIw-31 
IVw-2 
VIw-l 
Vite-1 


IVe-5 


VIe-5 


38 
39 
39 
3T 


зу 
36 
41 
ho 


HO 
n 
ho 
36 
39 
40 
o 


39 
ho 


Irrigated 


Symbol Page 


IIIe-11 


Windbreak 
Range suitability 
site group 
Name Page Name 
Silty 15 | Silty to Clayey 
Silty 45 | Silty to Clayey 
Silty 45 | Silty to Clayey 
Sandy h5 | Sandy 
Sandy 45 | балду 
Silty l5 | Silty to Clayey 
Silty 4s | Silty to Clayey 
Silty hs | Silty to Clayey 
Silty h5 | Silty to Clayey 
Silty Lowland ha Silty to Clayey 
Sandy Lowland H3 | Sandy 
Sandy Lowland из | Sandy 
Silty 45 | Silty to Clayey 
Silty 45 | Silty to Clayey 
Silty l5 | Silty to Clayey 
Silty Lowland 43 | Silty to Clayey 
Subirrigated h3 | Moderately Wet 
---------------- -- | Undesirable 
Shallow to L6 | Shallow 
Gravel 
Subirrigated 43 | Moderately Wet 
---------------- -- | Undesirable 
Thin Loess 16 | Undesirable 
Silty Overflow h3 Moderately Wet 
---------------- -- | Undesirable 
Silty Overflow 43 | Undesirable 
Silty H5 | silty to Clayey 
Sandy 4s | Sandy 
Sands 45 | very 


Sandy 
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SOIL ASSOCIATIONS* 


Silty soils on uplands 


Soils on uplands 


uplands 


Soils on uplands 


on uplands and stream terraces 


and loamy soils on stream terraces and bottom lands 


bottom lands 


2 


Hastings-Holder association: Nearly level to moderately sloping, deep, 
Hastings-Crete association; Nearly level to gently sloping, deep, silty 
Kenesaw-Coly association: Nearly level to steep, deep, silty soils on 
Holder-Geary-Coly association: Moderately sloping to steep, deep, silty 
Valentine-Thurman association: Undulating to rolling, deep, sandy soils 
Hord-Cass-Hobbs association: Nearly level to gently sloping, deep, silty 
Anselmo-Meadin association: Nearly level to gently sloping, deep and 

: shallow, loamy soils; over sand and gravel; on stream terraces 
Platte-Lex-Alda association: Nearly level to gently sloping, shallow 


and moderately deep, silty and loamy soils; over sand and gravel; on 


Crete-Hastings association: Nearly level, deep, silty soils on uplands 


* Texture terms in the names of the associations refer to the surface layer of 


the major soils in each association. 
Compiled 1973 
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GENERAL SOIL MAP 
ADAMS COUNTY, NEBRASKA 
Scale 1:190,080 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 


ADAMS COUNTY. NEBRASKA UNIVERSITY OF NEBRASKA, CONSERVATION AND SURVEY DIVISION 


CONVENTIONAL SIGNS 


SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


Highways and roads National or state Soil boundary 
Each soil symbol consists of letters, or of letters and numbers; tor example, HR, Hs, 
2Hs or HgB2, If slope is given in the soil nome and is more than 1 percent, the last Divided County and symbol 
capital letter, A, B, C, D, or E, in a symbol shows the slope class. A final number, 


2 or 3, in the symbol shows thot the soil is eroded or severely eroded. 


SYMBOL 


2An 
2AnA 
Dag 


Bu 
By 


СЬС 


МАМЕ 


Anselmo fine sondy loam, terrace, O to 1 percent slopes 
Anselmo tine sandy loam, terrace, | to 3 percent s 
Anselmo loam, terrace, O ta 1 percent slopes 


Butler silt loam 
Breaks-Alluvial land complex 


Coly silt loam, 7 to 11 percent slopes 
Coly silt loam, 11 to 31 percent slopes 
Crete silt loom 

Cass loam 

Cass loam, occasionally flooded 

Cass fine sandy loam 


Fillmore silt loam 


Geary silty clay loam, 3 to 7 percent slopes 
Geary silty clay loam, 7 to 11 percent sl 
eary silt loam, З te 7 percent slopes 
Geary silt loam, 7 to 11 percent slopes 
Geary silt loom, 11 to 31 percent slopes 


Hall silt loam 

Hobbs silt loam, occasionally flooded 

Hord silt luum, O to 1 percent slope 

Hord silt loam, terrace, Û to 1 percent slopes 

Нога silt loom, terrace, 1 to 3 percent slopes 

Holder silt loam, 0 to 1 percent slopes 

Holder silt loom, 1 to З percent slopes 

Holder silt loom, 3 to 7 percent s 

Holder silt loom, 3 to 7 percen! slopes, eroded 

Holder silty clay loam, 3 to / percent slopes, severely eroded 
Holder silt loam, 7 to 11 percent slape 

Holder silty clay loam, 7 1o 11 percei pes, severely eroded 
Hersh fine sandy loam, З то 7 percent slopes 

Hersh-Kenesaw complex, undulating 

Hastings silt loam, 0 to | percent slopes 

Hastings silt loam, 1 to 3 percent slopes 

Hastings silt loam, thin solum variant 

Hobbs silt loam 


Inavale loamy fine sand 


Inavale fine sandy loam 

Kenesow silt laam, 0 to | percent slopes 
Kenesaw sil! loam, 1 to 3 percent slopes 
Kenesaw silt loom, З to / percent slopes 
Kenesaw silt loam, terrace, O то 1 percent slopes 


Lex and Alda soils 


Marsh 
Meadin sandy loam 


Platte loam 

Riverwush 

Rough broken land, loess 
Rusco silt loam 

Scott silt loam 

Silty alluvial lund 

Spoil banks 


Thurman-Valentine loamy fine sands, undulating 


Valentine loamy fine sand, rolling 


Good motor 


Poor motor --- 


Highway markers 


National Interstate 


State or county 
Railroads 
Single track 


Multiple track 


Church 
Mine and quarry 
Gravel pit 


Power line 


Well, oil or gas 
Forest fire or lookout station . 
Windmill 


Located object 


Minor civil division ....... 


DRAINAGE 
Streams, double-line 
Perennial 
Intermittent 
Streams, single-line 
Perennial ... 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Unclassified 
Canals and ditches 
Lakes and ponds 
Perennial 
Intermittent 
Spring 
Well, irrigation 


Wet spot 


Drainage end or alluvial fan 


RELIEF 


Escarpments 


vey EYE yy, 


an mmm eem 
Short steep slope 
Prominent peak 


Depressions 
Large Small 
Crossable with tillage m. 
implements . ...... AM " 


Not crossable with tillage Гл 


implements аы? 


22 
Contains water most of Ба: 


the time " ker d 


Gravel 
Stoniness 

Very stony 
Rock outerop as . 
Chert fragments 
Clay spot 
Sand spot .. 
Gumbo or scabby spot .... 
Made land 
Severely eroded spot 
Blowout, wind erosion 


Gully 
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